I 



WO 90/04788 



PCT/US89/04778 




CM 
I 

O 
Li. 



WO 90/04788 



PCT/US89/04778 




FIG. — 3 

SUBSTITUTE SHEET 



WO 90/04788 , PCT/US89/04778 





(jm) Py\ i (jntu) P>i 



SUBSTITUTE SHEET 




SUBSTITUTE SHEET 



WO 90/04788 




PCT/US89/04778 



• hPRL (88-95) 
▲ hPRl(97-104) 
■ hPL (109-1 12) 
X hPRL(l 11-129) mlmi*. 
hPRl(126-136) # ,** 




M£rb"8 



X Deletion (32-46) 
• hPl (46-52) minus pGH (4S-62) 




SUBSTITUTE SHEET 





7 hPRL (12-19) 
X hPL (56-64) 
▲ pGH (57*73) 
• hPRt (54-74) 
o pGH (167-181) 
■ pGH (164-190) 



N 




hGH rec 



A pGH (57-73) ninushPRL (54-74) 
■ pGH (164-190) minus pGH (167-181) 




FIG.-^B 



SUBSTITUTE SHEET 



WO 90/04788 



PCT/US89/04778 



• pGH (11 -33) minus hPBl (22-33) 
■ hPL CI09-112) 

X hPRL (1 1 1-129) minus hPRL (126-136) 



M ab 3 n 




▲ hPL (12-25) minus pGH (11-33) 

7 hPRL (1 2-19) mhus pGH (1 1 -33) 

■ hPL (109-1 12) 

X hPRLdl 1-129) minushPRL(126-136) 




A P?fj®?-7 3 >n*««hPRL (54-74) 
■ gf 8 H 2 JJ 64 - 190 )n*njspGH(ld7-181) 




FI6.-6C 



SUBSTITUTE SHEET 



WO 90/04788 



PCT/US89/04778 



6ujpu|q je>|BeM * ' * Suipuiq J96uojjs 




I 

O 

Ll 



(lM) a >|/anuu) a >j 



SUBSTITUTE SHEET 



WO 90/04788 




PCT/US89/04778 



CD 
I 

O 

tL. 



<D 
C 
0 

0 

o 

H— 

0 



C 
CO 



CD 



I iH U 

< O H 

*H 

a u 

H CJ 

< CJ 

C H 
£2 
H< 

x: u 
h < 

A3 H 
H U 

< o 

© H 

-* t: 

M < 

a> o 

CO H 

(D H 
JC h 
cu E-» 

OH H 
H itlH 
I > O 

© u 

Oi H 



(0 U 
H U 

< o 
3*: 

© Eh H 
C o5s 

o u 

cog 

x a 

o 3 H 
CM © H 
i-h U 

<u 

to en 
H rtl 
ac u 

aj u 

< o H 

*c u 

© E-* 
M U 

4J O 
0) H 

s < 



oo 
n o 

, Oi u 

c y 

S3 

5S 

O CJ 

H 

3 O 4J 
© Eh 0) 
J CJ CM 

© CJ 
JC Eh 
CM £h 

U < 

© o 

CO Eh 
U Eh 

£H EH 

w o 

S3 

o c o 

T H flj 

ou 

53 

o a 

CO CJ 

23 



H O 

> O 

U Eh 
© O 
CO <C 

o>o 
u o 
<< 

3 o h 

© Eh H 

©o2 

x: H 

CU Eh 

c o 
H < 
o o 

OHO 
o\ to h 

> o 

O CJ 
M u 

04 CJ 



3 o 
o o 

H 

3 U 0 
© H J3 

ao 

M O 



4J O 
© H 

s < 


fl £h 
•H U 
< O 


O U 
M CJ 
Oj o 


0 o 
n o 

01 O 


M O 
© U 
CO Eh 


S3 


U Eh 

© u 

CO Eh 


d CJ 

32 


© o 

H Eh 
M rfj 


O M < 
VO J2U 
Eh <C 


c o 

O U 


U O H 
© UH 
CO Eh ^ 


«J < 
•H U 
< O 


co < 
< O 


U EH 

>i< 

EH Eh 


O O 
H CJ 

OL* CJ 


© u 

M < 


aE-jS 
to 

< O 


3 Eh 
© H 

^ a 


o © o 

H^H 
CU Eh 


«J O 
< O H 


© Eh 
•H Eh 
M < 


3 U 
© H 
J U 


H Eh 
© U 
CO Eh 


Phe Leu 

TTT CTT 


© Eh 

*H U 

u o 

< O H 


3 O 4J 
<H rtj CO 

o o 

53 


M O 
© CJ H 
CO Eh 

O O 


3 O 
© Eh 
»J U 

O 3 O 
00 © Eh 
i-h H H 


ftJ U 

<d o 

H 

<H O fl 

o o » 


fl < 

rH u 

< o 

1 


^ H fl 
© O CO 
CO < 


© EH 

Dli H 


© CJ 
CO Eh 


H 

M CJ H 
©OTJ 
CO < C 


M O 
EH Eh 


© CJ 
H H 
M < 


3 < 
© Eh 
»J O 


O 3 O 

n h < 

o o 


© O 

x: eh 

Oi Eh 


<D <X 
H H 
H < 


H U 

m eh 

> O 


O C Eh 

est w «Jj 


O < 

U CJ 
CU CJ 


c o 

o o 


O Eh 
CJ Eh 


cno 
H o 
< u 


3 O 
© Eh 

►H U 


w O 


© < 

1 Eh 
M < 


u q 

Eh H. 


3 O 
© H 
hJ U 


3 U 

© Eh 
M U 


O M U 

O © o 

HW< 


to < 
>>< 


U H 

x: cj 

Eh < 


n o 

x; o 

Eh < 


u u 

© CJ 
CO Eh 


3 U 
© H 
M U 


c CJ 

< a 


JJ O 
© H 

s < 


O < 

u a 


acj 

to < 

< o 


o u o 
in x: u 

£H < 


H 

3 O 0 
*H rtj fl 

O O CO 


(d o 
«~j u 

< o 




^ © o 

4- JZ Eh 


© Eh 
XT Eh 

a. H 


C O 
OU 


3 < 
© Eh 

♦4 U 


© u 

JC EH 
CU H 






CM 
f-H 


CNJ 


VD 
CO 
CM 


CO 

to 

CO 



M U 
©O 
CO < 

u y 

E-t 

U U 

x! y 
c o 

H rtl 
O U 

O CO O 

© u 
x: eh 

© u 

HHH 
M < H 



c o 
o u 

>iO 

•H O 

o o 

U Eh 

x y 

Eh 4 



t7>0 
M O 
rtl U H 

OO 0 
H U fl 
Gi U CO 

u o 
©o 

CO < 

>iU 
*-i o 

o o 

o a eh 
m to < 
-h < o 

53 

o o 

3 O 
© H 
*4 U 

C7>0 

u o 

>iO 
H O 
O O 

*J O 

IS 

3 O 
© Eh 
M U 

M O 

53 

OU 

© u 

-H Eh 
M < 



O 
CO 



too 

3*3 

t*o 

M O 

< < 

©O 

x: h 

CU Eh 

W U 

>i.O 

U Eh 

u y 

Eh 

S U 
© Eh 
•J U 

3 O 

O O 

o U U 
VD >,< 

rH Eh Eh 

c y 

w O 

5-3 

3 O 
© H 
^ U 

© Eh 
H U 

03 < 

3 O 

au 

CO < 

< O 

aE-< 

to < 
ril O 

ci y 

S3 

co U 
*H < 
W U 

o n < 
in © u 

H CO EH 

cy 

CO < 

x: y 
au 

CO < 

rilO 

© U 
x: eh 

Gi Eh 

to O 

3-3 



CM 

o 
tn 



* O 

22 

© U 

x: eh 

0U E-* 

O >iU 
WHU 
»H O O 

to H 
>iO 
U Eh 

M U H 
©OH 
CO < ^ 

>iU G* 
rH O 
O O 

3 O 
•— I < 

o o 
H o 

A3 H 

> O 

U H 

© U 
CO Eh 

o*u 

U O 
rt!U 

to U 
>iO 
U H 

C O 

o u 

OHO 
CO m H 
H > O 

© O 
H H 
H < 

OU 
M O 
<UH 
4J 

3 O oi 
© Eh £ 
H U 

© O 

x: h 

CU Eh 

x; y 

EH < 

3 o 

H < 

o o 

•H U 

> o 

03 O 

S3 

au 

to <£ 

< O 

o jj o 

r- © H 
H S < 

au 

to < 

< o 



SUBSTITUTE SHEET 



WO 90/04788 




PCT/US89/04778 



f1 Filamentous Phage Amp ^ 
ori 

Oral Rsat 

322 ori 

•Drat 
•Rsal 

• Isolate 475 bp 
fragment 




•At/// 

* Isolate vector 




322 ori 



•Nhel 
•War/ 

• DNA polymerase (Klenow) 

• Religate vector 



EcoRI BcoRV 

(NheVNarl) 
Ampj/V^" Tet s 



EcoRI 



322 ori 




hGH 



EcoRV 



322 ori 



pB0473 I hGH 

EcoRV 
(Nhet/Narl) 

M ori 



FI6.-9 




Synthetic hGH 

Nsil Hindlll Hlndlll Bglll 

y y 

240 bp Nsil/ Hindlll 
170 bp Hindlll /Bglll 



'Nsil 
■ Bglll 



322 ori 



Nsil 

hGH 
-Hindlll 

f^Bglll 
: coRV 
(Nhet/Narl) 



11 ori 



SUBSTITUTE SHEET 



WO 90/04788 , PCT/US89/04778 




u u 


CJ u 














H 
H 
H 

M (0 H 


u u 


< H 




M u u 






w 




3H id 11 


H < 


EH < 




<d < H 


rtl EH W 




d)< E^ 3 




£ td U U 3 


< H 


< E-» 




EOU 


< Eh S 




13 Eh < «) 




(DC J3 Ml HH 


< B 


U U 




H W < Eh 


< B J 




TJUU J 




6H UUU 


U U 


u u 




H -Q O U 










H H 


U U 






M H U U 


U u -u 




< EH 0 




0H<H3 


H <. 


uo 




QJ M U U 


H < <D 




UU u 




XI fd < HH 


U U 


uo 




iflHHHHOU 


< E-t S 




UU a* 




B 0) U U U 




< EH 




J3 RJ Did) M UU 


















B <d (d *w 






<EH 0) 




EH **! <D 


uo 


uu 




R CI 0) UUO 






EH <.H 




EH < JC 


H < 


H < 




< EH 










« H rC Cu 
\ 


uu 


U O 




UU 


H < 








U u 


UO 




Eh < 


EH < 




Eh < M 




B U U 3 


H< 






UU 


Eh< 




uux: 






< EH 


M H < 




E-t < 


Eh< 




< Eh Eh 




t3 UUU 


h * 


£<EH 




E->< 


<EH 








' H 


H < 


tnuu 




UU 


UU 




< H 0 




M W M U U C 




.QUO 




<EH 


H H < 




UU rl 




Du Ctf 2 < EHH 


uu 


<R 




< H 


rC UU 




U UOu 




M 0 -P U U U 


















U U W 


< F 


UU 




< EH 


XJiHOU 




uu a) 






u u 


M U O 




EH < 


C < Eh 




EH <JC 




< EH >i 


u u 


sou 




< Eh 


g o U 








Eh < EH 


M H 4 


fd H < 




U U 


£H < 












M-i <: Eh 




H <. 


Eh < 




H^Eh <d 




U U M 


t-t i— ( eh 4 


W o U 




U U 


H U U 




H U U-H 




U U JC 


U U 


U O 




M H <I 


ri V-/ W 


X5MHUU< 




> U Li 


_j c t*> r i 


u o 




3 H U U 






•ih: td 




fd H Eh 






rH H U U 






W > H < M 




VJ l-lj 


JC H rt« H 


O U 




<d 3 *^ EH 


< EH 




C fd < Eh >i 






<D 


<• EH 






H 




Eh < Eh 




U U < 


W H <I 




cuu u 


<d EH < 
















< H 


Xl u u 




UU <d 




r^ EH < <D 


H <. 






< EH 


J< H *C 




U U *— 1 




1 H < jC 


< E-» 


£h < 




U U 


< Eh 




U U ^1 




M H < Oj 


F-« < 


H U U 




Eh 


Eh < 








3 


Eh < 


-H U U 




Eh < 


U U 




Eh < c 




rH UU id 


O O 


C rfj EH 




EH <C 


U U 




< EH VI 




rd UUH 


B < 


g U U 




EH < 


U U 




< H < 




U U < 


Eh < 


U O 




U U 


< Eh 








S - ^ 


o U 


H<H 




Eh rtl 


rC £h 




< H H 




< E-t 3 




Id 










U UXJ 




H Eh < 0) 


H < H 


W Eh < 




M < Eh 


< EH 




< B EH 




OHUU J 


0) O U 


M U U 




Q) rtl EH 


< H 








J3 3 


T3 H < 


H Eh < 




W EH < 


< H 




EH < d 




CH U U C 




CXi w M U O 




E Eh < 


Eh < 








td < H H 


u u 


C (0 M o U 




U U 


O U 




uu< 




UUU 




•H£ (DUO 




< EH 


u u 










EH < 


jC j2 ttf o U 




< EH 


< H 




EH < 0) 




£H rt; tn 


rtj Eh 


x; o u 






U U 




H *t •— 1 




*C H H 


U O 


o u 




^ u 






< EH M 




UUX 


fcn <C 


o u 






Ch «t* 








1-1 










EH < U 




r- H Eh < 3 


U U 


rH O U 




EH < 


U U 




U U 0) 


1 


— 1 H H < 0 


Eh < 


c <: eh 




U U 


Eh 




EH < W 


M 


| H~ OUUrH 


< H 


g o u 




< Eh 


3b 




M 


M H 1 XI 


< H 


r— , < EH 




U U 


u u 




H < O 


M 


h H j— I g eh < m 


< H 


1 — H < 




H < 


u u 




eh 


a> 


M on U U M 


<H 


g 1 UU 




UU 


H U U 




EH < & 


rd 


0) fd H UU < 


M < H 


<d £ OU 




M U U 


(d < Eh 






td x: a) 


MOO 


wo m < H 




rH EH < 


W H < 




tH «i r-t 




JC ■ td EH < W 




T3UU 




c UU 


MUU 




Eh < <d 




Sx: < EH H 


fd < E-« 


m m w»— »H < 




e uu 


< Eh 




uu> 




s — • uux 


H 


D 0 C M 




M H 


H 






H H 






td XI a— 1 < Eh 




S Eh 'C 


G) H < 




U U o) 


VO H 


H H CD ' UU fd 


< EH 


W gTf 0 UU 




0 <d rfl Eh 


auu 




E"* rt« JS 


WHHW>HNH UUH 


o u 


J3 EH < 






w < Eh 




EH < Cb 


3 a> 


3CiHbHHHHUU< 


<EH 


Eh< 




WUU 


<Eh 




td (d 




o o 


< EH 




< EH 


EH < 




UU 4J 


V) JZ 


td fd H a» tn fd w CUU U tn 


4 EH 


u u 




< H 


U U 




H << tt) 




OGXiXlXtfdrdUOM 


EH < 


H < 




u u 


H »C 




HHS 




uu< 




E~* < 




Eh rtl 


Eh < 










U U 




H < 


Eh < 




H < to 




EH < 3 


< Eh 


UU 




< EH 


< Eh 




UU © 




EH < fl) 


U O 












H EH < W 




UUrH 


u u 




H < 


Eh < 








U U 


u u 




H < 


U U 




td < eh fd 




U U 4J 


< Eh 


< H 




U U 


H < 




«WUUH 




Eh< 0) 


< H 


UU 




< Eh 


H < H 




WUU< 




<EHS 


H< 


<EH 




<H 


G)< H 






< H 


<EH 




UU 


W H < 




H < 3 




H < fd 


UU 


UU 




< Eh 


g H < 








UUH 


o u 


U U 




^ < Eh 


EH < 




UUiJ 




UU4 


H < 


< H 




t < Eh 


M < 








H < 


U U 




M Eh 


EH 




HEH< 3 




UU c 




H < 




(d H 






HEH < <!> 




<H W 


R < 




Jm cq u u 


PH id! 




OUUhH 






U O 


«C EH 




JC fd U U 


Ph 




XI 




i_j t_j 
n Ri n 






* i- ^ r* 


tr' *^ 




6EH< a> 




eh < a 


*C C-i j=r* 

u fc"* 


t~« 




S W Eh A 


Eh *£ 




H < -C 




< Eh w 


»— i *t E H 






M "—^ Eh 


Eh rtl 




H < Q-» 




M u u < 


u-i U O 


Qj W O U 




HH *C f-* 


Eh *C 










c .*d U U 


H 


Q O U U 






< H *d 




ra i u u ai 


£h 


js uu 


«d 


3 4J w CJ O 


O U 




U U -H 




4J M r— . H < J2 


u u 


-c jc u u 




C iflQiHUU 


H < 




uu< 




D* 1 H < Q* 


h 


u u 




rH 4-t jQ C rtj O U 


Eh «^ 






rtJ w 








X -rl jC 






u u <d 




-u cr< Eh 3 


H < 


Eh «C 




■c M ^^UU 


H < 




£h *C <— ( 




• <d eh nc a> 


uu 


< H 




3 > M Eh < 


UU 




< H m 




s-uuUrj; 


< H 


H < 




C jQ X U U 


u u 








< fH 


< H 




U-i X) M U U 


UU 




Eh < c 




HHS<H CP 


o o 


< EH 




3 > M Eh < 


E-« < 




< E-« w 




M (-H M <0 U <H 


M H < 


UU 




CXt 3 U U 


u u 




< H < 




CTM'O 0 H UU < 


0£ H < 


UU 




<M JDHOU 


< H 






(OH CCO 


o-i;h 


UU 




ftt H 






U U w 




xJ <0 .^i -H U H < U 


u »j: h 


h 




U L.' 


• r. h 




>C H >t 




to j= x fd U U 0) 


0) o o 






O U 


H < 




< H J 




< Eh V) 


— i 


•-H 




rH 


rH 




ITI rH 








O 




o 


O oj 












■-H 




fM 


| 




m t 







< 
o 

I 

e> 



SUBSTITUTE SHEET 



WO 90/04788 



'■3/sr 



PCT/US89/04778 



w 



I 

H 

tr 

id 

-U o u o 

u • — • W 
s «j y 

^ C +J < H H 

tr x: u u m 

«3 W 'U O Q) 
4J m w H < w 

W W U-| 

U C C < EH 3 

HUUfl) 
a) h < co 

'O u o a> 

H < J= 
H < Ou 

H < w 
OU >i 
H < U 

UO 3 
H H < O 

UO 0) 
H H < W 

coon 

E UO£ 
UU C 

uoo 



er 

4J 

H £ 

w r- «— 

CTH 05 H 

■p x: id > h < o> 
X Cu(d U O t4 



o a ou 

OU M 

uo a) 
h co 

ou c 

uoo 

UO a) 

M E-« <-H 

0 

*w U O 3 

H < a) 

U O J 



2 H 

o s 
a Qi 
a) w 

JQ 



w 

0) 



tr 

fd 



OU 3 
W < O 
UO J 

OU 3 

H< a) 

UO J 

UO Qj 

< W « 

ou*: 

UO M 

M < Eh 

OUH 
H < *d 
OU> 

UO C 

< H < 



X OU3 HHS D 1 OU M 

tHH<D COW*— 'dj uo o 
3>UOw' 4J 3 M JJ H<tn 

^uauD xi «d c e n: cu 

W < <D <HW 

HH< J XI OU< 

WW w 

3WUOM (d EH < M 

HTJUUO J2UOO 

«J CrtlHW XJ W R < CO 

*H ■ iH 

xi < Eh a) SGUOtd 

H <H W w- g 

< E-» w a W > HW w o U < 

CfdHHUWWWW 

i u o tr» -iH x; ftf a) c <d suu >i 

— w u M XiXlH v CHftt <dXJ UOUH 
I 3 I UO< G CXJ.CXI id (dOUO 



(d s (ijuuj 



C 



UOO £ SVOSU03 

UOM w— oo — wrta) 

UOCuW wwoiwOOw* 

3 w H w, < W w 
UO CH^ U-H-H OUCOU0 

< H < W MXXJXlXl OUO 



o u c 

< Eh W 

uoo 

w 

■WOU 3 

w w a> 
au o »j 

UO <D 
H < JS 
H <Ot 

<w n 
uo a) 

H rtj CD 

H < H 

< H >i 
E-t <: b 

o u to 

< H >i 

o u c 

< H «-l 

uoo 

<E-» 3 

< H W 

ouo 
ou « 

< H > ( 
W n; H U 

^»uo o 

10 U O M 

uo a, 

U O (U 
H < —H 

< H w 

< H >• 

H < H 

U O T! 
U O-i 

o u 



< & 3 
UO*J 

uo c 

< E-> < 

UO M 
UOO) 
H < CO 

<e« w 

< EH 

o u c 

< EHrH 

UOO 

< Eh C 

< W i— I 

uoo 

< Eh M 

uo-c 

rt; H H 

< H 3 

< H -I 
OUO 

w 

r-*UO 3 

w CfCHH 

ww e o u o 

HQD 

(0 3 U U tr 
jc c to w o u u 
4J u-t Xt 3 U O < 
u 

C H fC C 

< H W 

< H < 

U O M 
UOO) 
wH<W 

CU13C 

e u o ^ 
u o a- 



uo u 

— Eh < H 

I W 

d O U OH 

tJ <d O U > 

»--w 

W W W O U 3 
Cu OS 2 H 0) 
M O +J U O »J 
O O W 

W O XI U O M 
OU Q) 

< EH CO 

UO C 
w < h tn 

W U U (d 
XI U OH 
OU< 

OU<D 
W W *C -C 
HE-t<Qj 
O 

xt uo w 

E EH < «J 

OU > 

H < H 
O U <U 

< H W 



W O U M 

*— I < H < 

C w WW 

g a) hh<o O U 3 
T3 w od m h < a) 
Tl 0 3 U O »J 
WOW 

g a) xi u o <d 

H x: 

HH'COj 

:* ou c 

»i; h w 
»duoo 

O UH 

o u > 

vo UOO 
w CD U O M 

t-i w w 

a* c o U 3 
tr» w nj »c h -h 
^rxixi ou o 

ffv CO 









OU C 


OU « 










< Eh N 








UOO 


< W *4 


1 






ou to 


O U 


g 






<^ >i 


O U M 


rd 






<EhhI 


**« w a; 


TJ — 








^ 1 






UOO) 


UO tl) 


H g 






H <Xi 


Eh <<XI 


w nj 








H<0U 


owo 










Xi< — 






UOO 


UO W 


gnwwwwwH<H 


OU >« 


3 0 c 


w 




H <U 


idXt 


OUO 4JH 




wg-OJiio tno u c 


UO M 






XXiXJ <EHH 


<EH >t 








UOO 


Eh < EH 








OU N 


UO 3 








O U »H 


H < CJ 








OUO 


U O t-J 








H 


w 








M EH < U 


W OU 3 








to uox; 


•c* W EH < 0 








Xi <Eh Eh 


3 > UO tJ 










CX) 






w 


OU tny-tXiOU >i 






w 


W OU M 


O U <H 




W Q D W UO < 


OUO 




(d 


34JH 






43 


C 


W OOU 0 


U O M 




4J iMXi «J U O M 


< H >1 










Eh < Eh 








H UO M 


u o n 








X OU 0) 


< EH W 








W < H CO 


<H< 








3 > 

CXI UO >i 


O U w 










< EH >1 








OUO 


< E-t J 








H < Cu 


U O 3 








< EH W 


Eh < d) 








w OU < 


UO iJ 








W 










0 < H 3 


*C EH 3 










Eh *C O 








g o u o 


U O »J 








OU 3 


«t EH (d 








EH < <D 


<J W 








UOhJ 


w W 


















O U tn 


•u Va^ »-»-* 








W OU M 


tn< H w 








H < EH < 










g OU >f 


EH rtl £li 








OUH 


< H W 








OUO 


OU < 








OU4J 


UO c 








£h< a) 


< H W 








<E^S 










OU 3 


uo w 








EH < (U 










UO i-4 


UOX 








OU M 


< H M 








uox: 


uo a) 








< H H 


Eh < CO 


i 






< EH C 


uo c 


g 






< EHrH 


< EH W 


as 






UOO 


< W < 


















u o a) 


< Eh M 


w w w w > 


W 


w eh 


uox: 


0 C s w W >H 


5 w < en w 


< H Eh 


xi an o 










uo a* 




cxixi (d o uh 


< H W 








OUO 


woo*: 








<Eh 3 


tr 

iduu a) 










-U H <Xi 








OUO 


H < Qi 








w 










HOU 3 


ou w 








C < HH 


< H >* 








E OUO 


<H J 








< Eh 3 


UO M 










OU 0) 








w U O J 


< H V) 


w 










vo w 




o uo a 


uo u 


mHHHHdIH W 


< Eh >, 


3 (3 3SOOU< 


H < H 


<d 




CO 


3 0 




w 


(d 


to 


CU 0 o u w 


UO 








a, o < h >« 


uo-c 








<H J 


< W H 








O LO 


— 1 IN 








O 


CO T 








CO — • 


CO — 1 



CD 
O 

I 



SUBSTITUTE SHEET 



WO 90/04788 / PCT/US89/04778 




un3 tHUU cvwoo 

3 SSS a*uo caoo 

O o UU OU 

uu oo oo 

O O > W <H O O 

m O O WO woo uu 

X W < itf -H fi 

rr w UO ' CP flOU H 

3 > h cx uau < H 

C.Q 3 WOO H K 

tiUHUU* rH H *C OO 

rf^HS C OO <H 

H<*i shuu ua 

J* fH < b* < 

OO <1> 0<H OO 

H < <wuo H<H 

H<a N< MUU 

to 

UO S OO JQUU 

— O U-H UO OO 

I OUO H< MOO 

rH < H 2H< 

a: h < w oo rfrCH 

O O >i W H rC iwUO 

r: h<o awoo woo 

M *— ' C«JOO Kb* 

DMWUOM ■H.dUO OO 

HHI OOO) ££UU < H 
nj 3 -«r M < H W 

> 3 > OO 

ac XI O O >i Kb* oo 

tw J3 O K H o o 

O O O O O H < 

M < £h H < 

W O O 3 < H <H 

ck e-» ■ — i w < oo 

gooo oo oo 

b* K H < 

00<H <H OO 

00> Kb* OO 

< H > H < 

b*K M OO oS<H 

UU 0) H < ^ OH< 

H<W Kb* I UrflH 

h < w a> o o 

Mootn oo h oo 

XOOM H< H OO 

«c O O < OO O OO 

3 OO <d OO 

C OO W JS 

<«UU >i >H OO • H< 

H<0 wOW<H 2 H< 

td-HCOO H 1 WOO 

OOC H triflUU ww H H < 

< E-t «H CC.QOO wvo COO 
OOO rtlH G)<^W gOO 

OO * 3 3 O O 

O CJ»H H< £ n) WH WWOO 

H'CdJ OO u>flJU.Wh-4WMOO 

OU> Kb* M a fl* 3 O O 

u u ui a»a 

OOO) OO UCgjSOOO 

■> H <-H OO OO 

: <C H w oo H< 

d *UH w OO 

-i M O O tn <W (tf<H 

n fl* w OOM H rtl w w H < 

cidwMuo't: oo mwwoo 

•hjsjjqj oo a <d o o 

.cc to woo 3 h< w aoo 

gtu w< a H< fi£UO 

<(H OO 

OOO w < w b* K 

W < -C <D < H < H 

w «c a to h < h 'i: 

< W M O O O O 
OO-C < H OO 

W<HH OO b*K 

E: OO 3 OO OO 
in »CHH 

XIWOUO H < OO 

XT <t* O O 

flJOOH H< 'CH 

a> h m h 'j: 

O O > H < H 

o o o o 

WOO to Kb* OO 

rH »(JH N H K O O 

i-H »tH»J O O Kb* 

w O O H < 
JZ OO Cb 

i><HW OO oo 

UOO< OO H < 

w H < MOO 

MOOJ-* w<w 2:00 

w H '< <U O < H flHH< 

fl<r-fS < u~i _v »C H 

GH'-C iflOOU 

COOQ* H K **->00 

.C r- w OO b* K 

OO'C OO OO 



0 0 




00 


0 0 




w< 


< H 




00 






H< 






<H 


0 0 




00 


0 0 




00 






00 


t » r 1 




00 


•w OO 




00 


c 




w 


> W E OO 


w 


W W E-i < 


w O W W fll H 


(d WQDOO 


nj -t-l SC C O O 


CPrt 34JOO 


1— 1 tn^r ro OO 


X-C C 10 O O 


C£ 3D O O 




JJ*W £X OO 


c WOO 






4-J W W OO 






Qi (0 O O 




00 


W CUM O O 




00 


im » t in 

E JC <B O O 




w< 


coo 




<w 






w< 


K H 




<H 


O O 




OO 


in r ) 




<H 


r . 

ir* «; 




< H 


*** C"* 




OO 


rf" C-i 




<H 


fn 1 ) 




OO 


r— 1 fcH **i 




00 


1 




00 


W O O 




W E-< < 






>i H< 


rti >t1 fi r 1 
w vj W w 




4J OO 


[Q nj r*i 




W OO 






woo 


coo 




S< w 


S 6 O O 




-I < H 


w *— -* K H 




M-I O O 


WW O O 




DjOO 


W V0 




< w 


d) a\ woo 




(d3W W3WOO 






njtuwww towoo 


W 




WM'H Dj«Jfrf30 O* 


Ok 


woo 


0 0 w a (do 0 


c ww rjoo 


to C gj3> OOO 


•ri JJ CuXl O O 


w OO 




U) W^OO 


<ti < H 




gtn H< 


i— 1 w 0 O 




Wrf w 


c w 0 O 




b2h 


w 




to 


#H C_| <<" 
"W f 




J300 


i-H rti fcH 




H< 






OO 






H< 


w w < 




OO 


WWOO 




< H 


HQDuU 




< w 


(fl 3 4J O O 




00 


JS c 10 0 O 




< w 


4J O O 




00 


W H < 




00 


id O O 




00 


tr*o O 




00 


-COO 




H < 


W H < 




w< 


w W H < 




OO 


W O £3 O O 




H < 


«J 3 4-> O O 




w< 


.C C W O O 




< w 


4J *W J3 O O 




< w 


O O 




00 


O O 




H < 


WOO 




< w 


i-H H < 




< H 


COO 




OO 


goo 




> OO 


O O 




woo 


h 






u 0 




H OO 


H < 




coo 


O O 




w< 


H < 






H K 




< w 


O O 




< w 


O O 




W OO 


< H 




2 < W 


w <C 




»— 1 K W 


< H 




^ — 0 0 


H < 




0u 1 O O 


OO 




w w < 








w OO 




aoo 


rc 00 




£ < w 


rr OO 




• 0 0 


3 W OO 




w r 0 0 


CQjHHUU 




jC — < H 


C (0 w u 0 




aw 0 0 


j= a) 0 0 




^u-( h < 


J=-C f3 O O 




c H 


XI K H 




< E- 


H < 




^00 


c- 1 










T 


'N 







o 
o 

I 

Li- 



SUBSTITUTE SHEET 



WO 90/04788 




PCT/US89/04778 



H M H H 

Cu H M Oi*d 

U-rl 3 W CUH 

0 u *d h Ex; 

t() C OVO>H O 

3 <d «d 3 T. O 
idH > W 3 OH 
CO C id <d CU 0 <— I 

cua) c 
g 



uu 
uu 
uu 

UU 
UU 
UU 
H < 
UU 

ou 

^ H 
H < 

u u 

U U 
U U 

uu 
uu 
uu 

ft H 
uu 
u u 

< H 
O U 
H < 
E-» < 
U U 
UU 
H < 



UU 
H < 
vo U U 
ooUU 
— oj R < 
I HUU 
g CUU 
<d to H < 
XJ HTJ XI U U 
<^ UU 
m M H 
H 3 0 C IH < 

H Id XI CU< EH 

h in G13UU 

id H < 

H M < EH 

CCbH u u 

C HJ H H O U 
•H£ 4J CUU U 
XJX1 W W U U 



H I 
H g 
M O 
d) H T3 
fd 0)*— H 
£ <0HH 



g 

i <— • «— • s 

g I M M H u 
U 6 0) H^tJ 

xi tu s cj o J3 m 
M O J-* m *— 1 

U U 0HOH O 
W 5)iJDHHH>H 
3 id 3SMO 
itf > W D in O 
in nj id o^h u 

QjC <D 



H 
X 

«3» w 

3 > 
CO 
U-l XI 



flS 
> 
td 



h 

CU H 

C HJH 
-C X 

X. S2~r 

3 H Q D 
C d 3 4J 

4-i x: c w 



UU 

uu 
uu 
uu 

<H 
UU 
UU 

uu 
uu 

H < 
UU 

uu 
H't: 
uu 
uu 
uu 

H < 
H< 

u u 
uu 

uu 

< R 

uu 
uu 
uu 
uu 
uu 

H < 

u u 

H < 

< H 

u u 
uu 
uu 
uu 
uu 
uu 
uu 
u u 



r u u 

t U U 

3 H U U 

c x u u 

T h U U 
3 > H . 
CXIUU 
(.1 

•i: h 
uu 



X1UU 

uu 
uu 

<H 

H<H 
HUU 

W H rtl 

<d 

H < H 

cuu 

rtl R 

< H 

uu 

<H 

uu 
uu 

rtT H 

H 

<D UU 
'OUU 

uu 
<R 
uu 
uu 
uu 

H < 
UU 

E-i <t 
UU 
UU 

< H 

< H 
<H 

< FH 

H UU 
X UU 
VH H < 

3 > H 

CXI X UU 

mxi ^ h u u 

3 > H < 

c xi u u 
u u 

< H 
U U 
U U 

UU 

< R 

< H 
UU 
H < 
U U 
U U 

< E-» 

kC r 

uu 
uu 

H U U 

H H < R 
H Q 3 U U 
(d 3 -u> U U 
x: G tn U U 
4J u-r XI ~U U 
I < H 
H H < 
XI < H 
CU 

XJ U U 

-u u 

W2UU 
x: — < h 

CLW U U 

C < E-t 
•h n; h 
JS u u 
H < 

< Er» 
EH 

UU 
H 

u u 
uu 

< EH 
H < 

H -t; 

U U 
HUU 
to u o 

XI rC h< 

H < 
H < 
u u 
u u 



X 

^ H 
3 > 
C XI 
<HHJ3 

<d h 

W 0 



I S 

g <d 

rd *w 
HTJ W 

m M H H H 
3 O C H >* H 
(dX»a04J> HHH 
W g XJ X tllrlHHHH 

xx» id cu<d sh 
w cucuo 

E SI W U 

xj fd 



uu 
uu 

lr»< 
UU 

H< 
uu 
uu 
uu 

< H 
UU 

uu 
u u 

H < 
UU 
U U 
H< 
UU 

uu 
!H<: 

n; h 
uu 
uu 

< H 

uu 
uu 
uu 

H < 

< EH 

uu 
uu 

EH < 
UU 
fH < 

< EH 
UU 
UU 
UU 

u u 

EH < 

R*C 
U U 
EH < 

rC EH 
EH < 
EH < 

< EH 
UU 
UU 

< (H 



UU 

u u 

uu 
H uu 

CU H H u u 
c (d h U U 
•h x: a) u u 
x:x: <d u u 
x: < h 

UU 

uu 

< EH 
H rtl EH 

H H {J U 
HODUU 
td 34JUU 
Xi C WUU 
AJtMXlUU 

<!H 

< EH 

< H 
UU 
UU 
EH < 
UU 
H < 

u u 

< EH 

< EH 

< EH 
EH< 
U U 
UU 
H < 
EH < 
EH < 
UU 
H »-C 

U U 
U U 
UU 
H 

Eh < 
H »C 
UU 

u u 
uu 

H < 



IH 




U U 


U U 




< EH 


u u 




EH < 


< EH 




IH < 


< H 




u u 


UU 




u u 


< EH 




u u 


UU 




u u 


H EH < 




u u 


HUU 




E-t < 


C 

euu 






uu 




< H 


< H 




< EH 


EH < 




< EH 


EH < 




U U 


H< 




<H 


UU 




u u 


EH 




< EH 


EH 




H < E-t 






HUU 


H 




H 


M *C IH 




H) t 1 Hi 


to U U 




Hi rtl IH 


X) U U 






U U 




r i r n 


U U 




i 1 1* 

W 


r i r i 




fit 1 ) 


C_i 






c_, 






17* 






t \ r i 






i i i i f i r r> 




rtj EH 


\J *^ Cj <!* 
•X ^ 




w w 


0 itJH ril H 






lu iii »r* r | r n 
*W *r-l wU / 






W U U 




C_| grt* 


3 U U 




t*l 1 1 
w W 


cuu 




U U 


4-1 U U 






u u 




IH rtj 


H U U 




< H 


VD W 






wi M W M vj \w/ 




UU 


3 *d *d 3 EH rtl 










EH < 


U] M ID IB W \J 




IH <: 


tr* «« 




u u 


U U 




uu 


IH< 




IH < 


u u 




u u 


EH *C 




H < 


EH < 




uu 




H 




EH < 


r-f 


IH< 


EH < 


c 


UU 


EH < 


B H H U U 


< EH 




U U 




0 id < IH 


(Hrt: 




u u 




WUU 


< EH 




< IH 


HUU 




U U 


0) EH < 




H< 


ro U U 




UU 


u u 




UU 


t J CI 




h<: 


-3* C_i 




<EH 






EH < 


EH < 




UU 


H< 




UU 






uu 






uu 






<H 






<B 


H IH *t, 




EH 41 


QiHHUU 




■ UU 


c id H U U 




< IH 


•*-t x! fl) U U 




UU 


XJ -C id u u 




EH < 


XJ < EH 




<e 


<H 




uu 


UU 




H < 


UU 




<H 


H < H 




U U 


0) < H 




H EH < 


WH< 


X 


HR< 


g H < 


H 


HUU 


<H 


U 


idH< 


H< 


■ a 


1 rH < ih 




w 


cuu 


EH< 


c 


UU 


U U 


H 


H H U U 


H < 


tu H H H H U U 




M O. td 3 


<H 


U 0 w Cu id U U 


U U 


W CEjC uuu 


<H 




< IH 


H < 




< H 


U U 




IH < 


U U 




HOU 


<H 




U < R 


UU 




WUU 






X1UU 


«C H 




R < 


<H 




H 








p» 




00 









o 
o 

I 

Ll 



SUBSTITUTE SHEET 



WO 90/04788 




PCT/US89/04778 



i 

H 
H 
H 
OJ 
id 

x: 



ou 

H H < 

duo 

HOU 

uu 

UU 
<H 

UU 

< H 
<H 
*C H 
U U 

< H 
UU 

o u 

E-K 

uo 
h «: 
eh < 
uo 
ou 

H < H 

<d<eh 

W H < 
EsE-»< 

<EH 
uo 

o u 

<H 
U U 

uu 
uu 

< H 
<H 

OU 

< H 
OU 

SIS 

UU 



VOH UU 
O H H UO 
3 © 3 HUO 
nj co U) m U U 
WJ3 nJHUU 
cd H < 
H < Eh 

euo 
<E-« 

H < R 

e h < 

CJ o 
uu 
uo 
uu 
uo 
uo 
<EH 

<£h 

<H 

<H 
<H 

< H 
OU 

uu 
<E-» 
uu 

< H 

< Eh 

< H 

uu 
uo 
«: h 
ou 

H < 
OU 

< H 
<H 
UU 

H 

m < h 

M-I UO 
W W U U 
HOU 
C < H 

EOU 
UU 
UO 

< H 



e 

XI ^ 

^— » M MM h 
M H M M td 
CUBS S HHTJ 

e JZ VI OrnMMMM>M 

cd £t Or*H O «0 -M 

W E*t3 «j:h « 
X C XI 



<EH 

m<Eh 
0<H 
W H < 
HH< 
OU 
H < 
H < 
H < 
H < 

H < H 

Qu R < 
W M < H 
10 <D < H 

O U 
U o 

< H 

< H 



H < 
OU 

EH < 
EH 

<H 
'CH 
^ H 
OU 
OU 



X H 

g > 

nj H 
Xt (0 



UO 
UO 
H< 

< H 
U U 

o u 

< H 
UO 
OU 
UO 



UU 

< H 
Eh < 
H < 

H H < 
3 UU 
HOU 
id < H 
UU 
H < 

<R 
OU 

h 

UO 

o u 
u o 

< M 

UO 
UO 

*< E-« 

OU 

u o 

< H 

UO 
H < 
EH < 
UO 
OU 
UO 
w EH < 

C C < H 
£H<Eh 
X X OU 

H < 

OU 

UO 
Eh < 

< EH 
UO 

< Eh 
OU 

< R 
UO 
OU 
O U 

< R 

u o 

< H 

< H 

O U 
m H < 
m J* < E-t 

M M O O U 

HQD<«UU 
«3 3 4J U O 
x: c w m o U 

4J XI (3 U U 

^: u u 



OU 
Eh< 
H< 
OU 
OU 
OU 

< H 
H< 
<H 
OU 

<H 
OU 
UO 
UO 

< W 
OU 

< H 
H < 

< E4 
<H 

OU 

< E-« 
<H 

<EH 

<H 
UO 
H< 
<Eh 
<H 

< H 

H< 
<H 

eh^ 

EH < 

UO 
UO 
UO 
H fC 
<H 

< H 

<H 

<E-t 
UO 
O U 
OU 
UO 
B< 
<Eh 

< H 

M 

HOU 
HUO 

a) uo 
<d ou 
-duu 

< H 
EH< 
<EH 

UO 

UU 
w < H 
Q) < H 
W H < 

£H< 

H < 

EH < 

H< 
<H 

UO 
M H < 
3UO 
HOU 
id < H 
UO 
H< 

< H 

< Eh 
m rf, H 

a) 

to E-t < 
E H < 
OU 
Eh < 
H < 
H < 

H< 

H < 

< H 

< H 

M 

O < H 

« M H < 
g M M H < 

<d 3 4-» u o 
X C 

JJ Xi U O 
H < 
H < 



W OU 

H H «C 

<D OU 

id HUO 

XI H<&H 

• HH < 

S (dUO 
^ U < H 

HH-OUO 
VD H UO 

a% m h 

3 0 3UO 
id id w O U 
WJ3 (d O U 

EH < 

*C Eh 
H < 
UO 
OU 
U U 
OU 

< EH 

UO 

H t; 

<EH 

H< 
UO 

hi: 

OU 
UO 
UO 

<H 

< EH 
<EH 

< EH 

< EH 

O U 
UO 
OU 
OU 
OU 

<EH 

< H 

< H 

U O 
H< 
OU 
UO 

UO 

HUO 
H*M R < 
<U CUO 
H H < H 
CUXJ OU 
OU 

EH < 

OU 
UO 
<H 

O U 

< H 
H < H 
Q)<EH 

BEh3 

<EH 
H < 

UO 

<H 
UO 
HUO 
H *w H < 
(DCOU 

H H < H 

CLXi U U 

< H 

< H 

UO 

< H 

< H 
OU 
U u 
H < 
Eh < 
H < 
OU 

H < H 
HUO 

-QUO 
H < 
H < 
O U 
H < 
b* < 
OU 
E-* < 
O U 

< H 



M M 
Qj fd H 

to a a)uo 
gx; id uo 
cou 

< H 
<H 

< H 
OU 
OU 
OU 
OU 

UO 

< E-i 

o u 
e < 
h h <: 

3 U O 
HOU 
id < E-« 
OU 
<H 

H < 
H < 
H< 
rtl EH 
OU 
UO 
UO 
vo UO 
H oo u O 
H (N H U O 
h )HH> 
•HI Q*CHOU 
CT» W id id rtl E-» 
JC XJXlH O U 
C U U 
O U 

< H 
H 

<H 
H< 
U O 

UO 
> UO 
H < H 
id < eh 
HOU 
COU 
UO 
H< 

<E* 

<H 

<H 

UO 

< H 
UO 
OU 

< H 
<H 
<H 
H< 

OU 
UO 
UO 

H UU 

CH< 
H CPM id OU 
CXHX-O U 
C < EH 
SHOU 

cruo 
id 

OU 
OU 
OU 
UU 

H < 

H < 
H < 
h n: 
H< 

H < 
OU 

< H 

< H 
UO 
H < 

< Eh 

< H 
H < 
UO 

u o 

HUO 
SI < H 

au o 
-c H < 

< E^ 
UO 
UO 

< H 

< H 



> H 
m U 

id- • 



LJ 
O 

I 

CD 
U. 



c 



WO 90/04788 




PCT/US89/04778 



•0 

x: 



MOD 

(d 3 -u 
jc c w 



I 

M 

*d 

jc 

H «-* 
M W 
H O D H 

JSCWCiBH 
■P M-t JQ -H jc x 



H 

cuo 

>MUU 

u o 
uo 
u a 

< H 
UU 
<H 

uu 
uo 

<Eh 

u o 
u o 

< H 
«C H 
H< 

o u 
u o 
o u 

uo 



3 > h < 

CJ3UO 

UU 

< H 
UO 
H < 

ou 

ou 
uo 
o u 

< H 
H < 
OU 
H < 
OU 

<: h 
<: 

u o 
o u 

OU 
w R rtl 

OU W H U O 

C « H o U 
•H JC <U U U 
jC jC id O U 
-CUU 
O U 

< E-t 
M H < 
Dj H H (J U 

C (d H o u 

•h jc a> u o 
jc jc td o u 

JC OU 

o u 
uo 

OU 

< H 
OU 
UU 
<H 

< H 

< H 
OU 
UO 
OU 
<H 

<M 
H<B 
HOU 
0<H 
-Q < H 
6 UU 
OU 
OU 
<H 

< H 

OU 
OU 

< b 4 
<£h 

H 
OU 
<H 
U U 
U O 
OU 

o u 

H < 
O U 
UO 

< H 
<H 
OU 
UO 
OU 
OU 



Id 

n M W H W > H 
3 0 C £ H H * 
(d jO CuH 0 <d -U 



UO 
H< 
OU 

o u 

H UO 
<d <£h 
6 OU 

-Q H O U 

H M H H 

Cu Q,M H (Q UU 

M W-H 3 C- UO 

u e o «jx uo 
w c u uo 

H H H < 

X 3 UO 

M tH U U 

3 > <d < eh 

CJ2H UO 
•wjO H x OU 

H M 

fl)U H< 
C w UO 

uo 

OU 
H< 
UO 

CUU 

euo 

<£h 
<H 

< Eh 

< w 

HUU 
JCH< 

cuou 
jcou 

uo 

< H 
OU 
H < 

— <*f! R 

( M O U 

H — JS H < 

(d i o,ou 

JC H JC o u 

x nj u o 

JC 

2 X H< 

. H < 

MM S H < 

H Q O H • OU 

(d34J Cu MMHUO 
JC. C U) CHQDldUU 
-P U-l jQ «H *d 3 4J JC U U 
— -JC JC C WJ5UU 

1 4JU-I jQ U O 
M M H < 

2 I cuo 

bh euo 

SB B< 

<d ^ u O 

HJ | UO 

K -WH H< 

E ^ > *d <H 



WE'DnJjSHWHfl •—••—( jC m M O U 
X CjQMjQM (djCMMOU 

10 e h*— jc o uo 

J3H MM (d M < 
(flHQDH O U 
Cn rti 3JJQjMUO 

jCjccwctdOU 

^ -H J3 U O 

o u 
o u 

< H 
U O 

< H 
M M < 

a: uo 
^ o u 

3 UO 

cm uo 

**-t Q« M U U 

c (dUO 

jC 

rrou 



< H 
H 'C 
H < 



H H 
M H 

W M 
JO «H. 



OU 
<H 
H < 
OU 
U O 
< H 

u o 

OU 
<H 

u o 
u o 



M 



jC M U O 
JJ M < H 
4J M O U 

•H < H 
C U O 
H UO 
X OU 

3 > M < H 
C JQ Qj H O U 
ja c id O U 
*H jC U O 
jC JCOU 
OU 
OU 
OU 

u o 

E-r < 

OU 
H < 
OU 
OU 
OU 
UO 
OU 
OU 
H < 
H < 

UU 

— ' h rt: 
o u 
o u 
o u 
uo 

OU 
< H 

u o 

E-i < 



I 

M 

id 



M «— 
MM 

(flHQDH O U 
tP <d 3-PCUMUO 

jCjcctnctdou 

4J <w J3 -H jC U O 
JC jC O U 

o u 
o u 

< H 
UO 
H< 

OU 
UO 
UO 
UU 
OU 

SB 

UO 
<H 
OU 

UO 
OU 
<H 
MU U 
H OU 
3 O U 
(dUO 

o uo 

OU 



Cu M M M 

M-^ cu id 

U O W Qi 
W C SjC 



£L M U O 

= «OU 
-~i X u o 
j= j=OU 



M 
2 

id m H < 
vm j*: < h 
w o o u 
u-i u u 
uo 

OU 

< H 

< H 
Eh .-C 
OU 

^< 
UO 
H ^ 
OU 
H< 
MH< 
3UO 
•HOU 
nj < h 

UO 



OU 
OU 

< H 

< H 

o u 
uo 

HOU 
2H< 

(d 

»W < H 

WOU 
UO 

uo 

OU 

u o 
uo 

< H 

H< 
<H 
<H 
<H 
OU 
H < 
OU 
H< 
OU 
O U 

UO 
OU 
H < 

0 H < 

*d < h 
cuo 

vo u O 
oo < H 
HINHUO 

< m i-q 

*H Di«J O U 
CP W CLH < 

JC JO id O U 

o u 

H iCH 

0) O U 

TJ UO 
H < £h 
(d 

WW < 
MOU 
H < 
H < 
<H 
OU 

< Eh 
U O 

o u 

< Eh 
OU 

< EH 

UO 
™ H < 
id H < E-« 
twffiUO 

w^ou 

30U 
CUO 
»wO U 



<H 

H < 
UO 
H rtl H 
0> < H 
w Eh < 
£ H < 
UO 
OU 

o u 

Eh< 
U O 

<M 
M H < 
O < H 
O H < 
(d O U 
H < 
OU 

< Eh 
U u 
OU 

uo 

OU 
<Eh 
Eh < 

< H 
OU 
UO 



H 
2 



M 
tn 
ja 



o u 
o u 
uo 
o u 
ou 

< H 
<H 
<H 
UO 

H < 
UO 

< H 
UO 

m h < 
3UO 
-HOU 
id < Eh 
UO 
Eh < 

<H 
H< 
OU 
OU 

u o 

OU 

< EH 
OU 

w UO 
X ou 

3 M OU 

cs UU 

3 > H rtj 
C jO U O 
4H jO O U 
OU 
UO 

H < 

H < 

OU 
UO 
H < 
O U 
U U 
U O 
EH < 
UO 
MOU 
fd U O 
jc 

3 > H < 
C JQ U O 
»MjQ O U 
MUO 

HUH M < 

a) n u o 
—(•H < E-t 
QuC O U 
Eh < 

UU 
< 

UO 
H< 
UO 
OU 

HUU 
HH< 

CUU 

euo 

H < 
UO 
OU 
U O 
HUU 
M h < 
0 H < 
H J3 U O 
M H H < 
id H 

Q) Oi H H U O 
CflHUU 
-H jC <D U U 

jc jc id o u 
JC o u 

< H 

u o 

M H < 
fOUO 

U-I 

in O U 
U O 

u o 

< H 
H < 

< H 

< E- 

< H 

< H 
OU 



H 

cu 

C H 
•H X 



WO 90/04788 




PCT/US89/04778 



U U 

uu 
uu 
Ht: 
uu 
uu 
EH< 

M H < 

H H UU 

H O D H 

Id 3 4JIHUO 

c a) uu 

<H 

< H 

<H 
H< 

— UU 
I w UU 
& > UU 
O H<H 
T3 i0 < H 

— H HOU 
H H H C U U 
Cu ft! Z H < H 
H O -M H 

U 0 W H U U 
tn 0) -Q O M U U 
rd 0UU 
JS <d U U 
X < fr* 
<H 

< E-» 
U U 
UU 

H 

H < H 
H UU 
0) H U U 
m d) U U 
- *d U U 
J3 < H 

< H 
<H 

< H 
UU 

UU 

< H 
H UU 
H X,H «C 
H H U U 

nJ U H < 
H a< H 

C w U U 

C < H 

< H 

UU 

< H 

< H 

< H 
UU 
UU 
<H 
UU 
UU 
UU 

<H 

< H 
H< 
<H 
UU 
UU 
UU 
UU 
<H 
UU 

M 

C < H 
•H< H 
-C U U 

< H 
U U 

< H 
UU 
UU 

h 

<H 
H < 
H< 
UU 
UU 
UU 

< H 

e-< 

< H 



UU 
— H < 
I H < 

6 Eh< 
O UU 
•O U U 
*— *H UU 
H H H U U 
Cu Di S r< £-r 
M 0 -PUU 

o o w 

U 0.O UU 

< Eh 
H < 

< H 
UU 
<H 

<H 
Eh< 
<H 

e< 
UU 
<H 
U U 

u u 

<H 
UU 
<H 
U U 
U U 

UU 
UU 

< Eh 

< eh 

u u 
u u 

UU 
UU 

EH < 



rHUU 

«o #i; h 

<EH 

u y 

UU 
H 

H 

a h h uu 

C nj M U U 
•H jC 0) U U 

X UU 
EH < 
UU 
UU 
UU 
<H 

< H 

UU 
UU 
UU 
UU 
H< 
H< 
UU 
UU 
UU 

Eh < 
U U 
H < 
H < 
H< 
U U 
UU 
UU 

u u 

UU 



HUU 
H U U 
C < EH 

e uu 
uu 

H < 
UU 

< EH 

< EH 



EH < 
U U 

u u 

UU 
< H 

eh** 

HUU 
H H U U 
nn <d 
>JS: w auu 
uu Bxuu 
h uu 2 5 
fd uu wS5 

JS tTU U * ti Pi 

^ uu 3 U U 

C U U 

4-i e) u 



■P Eh < 
< Eh 



«C Eh 

< Eh 

< H 

< EH 

UU 

<EH 

UU 
H H < 
2<H 
(OUU 



Eh< 
U U 
U U 
UU 
< EH 
UU 

uu 
u u 

Eh< 



to UU UU 

eh h < 

uu uu 

uu uu 

<H H< 

u u uu 

EH .c r< 

U U M uu 

U U Q* HUU 

UU C rdUU 

•h x: 

U U J= J= uu 

UU H < 

UU UU 

U U HUU 

UU rtH< 

> U U c: u U 

H H < F • U U 

<8 U U U U 

-HUU— H < 

C U U I HUU 

< H U -HUU 
H < T3 (0 < H 

< f-, — h < H 
U U H M H U U 

uu ^ os ^ u u 

E-i < WOUH< 

E-i < U U w U U 

H < WQI^UU 

h .i: u u 

e-c uu 



H H *C 


r *« ~ 


run 


H H U U 




fill 


Qi »o u U 


u u 


C-i »*« 


W CLiU U 




CH **« 


6J= UU 




y u 


H < 


uu 


< H 


e£ Eh 


u u 


KJ U 






Of pH 


tr* **« 


w U 


**« EH 


w U 


u u 


< H 


' r r n 

1 H U U 


< Eh 




■ f0 H u u 


E-« < 


«C Eh 


1 -C X u u 


U U 


U U 


< ,41 u n r i 

■ ^ " V^/ ^ 


En *C 


U U 


D > H < 


< H 


UU 


C JD U U 


EH < 


H< 




HUU 


H < 


f 1 in 

u u 


i— 1 U U 


U U 


u u 


n *«C H 


U U 




6 U U 


< Eh 


u u 


U U 


Eh < 


u u 


U U 


H < 


u u 


< H 


HUU 


u u 


UU 




u u 


< H 


W U U 


< H 


UU 


i3UU 


UU 


UU 


UU 


EH< 


Hi EH 


< Eh 


H < 


Eh *U 


< Eh 


U U 


Eh rtJ 


U U 


U U 


<C EH 


H *C 


UU 


UU 


UU 


U U 


uu 


u u 


UU 


< Eh 






u u 


u u 


U U 


<H 


H H < 


<H 


< EH 


Cb H u U 


< Eh 


EH < 


C (0 u u 


UU 


UU 


•HJ3UU 


vo U U 


UU 


J3 UU 


CO 


H 


H (N H < H 


M EH < 


R< 


< H ^ U U 


W U U 


UU 


•H Qj f0 U U 


jQ < EH 


H < 


tn« CLE-* < 


H H U U 


<EH 


J3 (0 U U 


tc S U U 


H 




^ ? HUU 


UU 


U U 


3 H i><EH 


UU 


EH ^ 


CH (0 UU 


Eh < 


U U 


«H X -Q U U 


H < 


UU 


^ H < EH 
3 > 


H < 


UU 


UU 


< Eh 


UU 


**HU3 U U 


Eh < 


H EH < 


HUU 


U U 


3 UU 


MEH< 


<EH 


HOU 


W U U 


UU 


id < H 


-O < EH 


< EH 


< H 


u U 


U U 


U U 


u u 


U U 


U U 


u u 


< Eh 


B < 


u u 


< Eh 


u U 


Eh 


U U 


u u 


< Eh 


< Eh 


u u 


EH < 


EH < 


EH < 


EH < 


UU 


H < 


U U 


< EH 


UU 


< H 


U U 


uu 


U U 


< Eh 




UU 


EH < 


UU 


< H 


UU 


UU 


uu 


UU 


< £h 




UU 


EH < 


UU 


UU 


UU 


<H 


<H 


H < 


<H 


EH< 




H <C 


U U 


U U 


H H M HUU 


< Eh 


U U 


OinJtuHHUU 


< H 


EH rtl 


W Qj U -H 3 U U 


H FH < 


EH < 


EjS U U (dUU 


H U U 


U U 


tn c o u U 


H U U 








H < £h 


<; eh 


nj a) o u 


<1) u U 




to u u 


73 H < 


u u 


™ ■*« 


T3 UU 


HUU 


UU 


H < 


H»MH < 


uu 




fl> c u u 


rI t 


M «r 


*-H -iH 'ij (— • 


1 1 r ) 


U U 


CUJ= o U 


< H 


u u 




Eh 


h 


H < 


UU 


H < 


UU 


M < 


UU 


H < 


EH < 


h 


UU 


UU 


uu 


uu 


H< 


uu 


Eh < 


H< 


uu 


< H 


UU 


i;h 




<H 


uu 


UU 


UU 


H< 


< H 


<H 


UU 


<C H 


UU 


«-H 


t-H 


«-4 


-r 




-T 









k 

(0 I 
H TJ 6 H *C 

<0 U U 

ro H H M W H-T3 U U 
3 0 C £ mJh — H < 
«0 J3 Dji— I OjJH<H 
W Q 13 tOJS tf)HUU 
0 < H 
A rtl H 
BUU 



I 

HTJ 



<Eh 
UU 
Eh< 

m M M M M u U 
30 CHJmhH< 
(0 Si OiO JJ > < Eh 
W ETJ X W i— I U U 
X J3 id U U 

< H 

~ < H 
T< Eh 
H < Eh 
(0 < Eh 
J3 < H 
JS < EH 
•UU 
S < Eh 
H H fc — • U U 

CU H H H U U 
C «}HODUU 
•H (0 3 4-> 

£££ c w u u 

4-> <W JQ U U 

< EH 
H < 

H < 
<EH 
U U 

< H 
h U U 
53 U U 
rr M 

3 > < Eh 
CJ3UO 

M-ija uu 

<EH 

< EH 

UU 
UU 

EH< 
EH < 
EH< 

UU 

EH< 
EH < 

Eh < 
U U 
UU 

Eh < 
U U 
UU 

uu 
uu 

<H 
Eh< 
UU 

uu 

H < 

UU 
UU 

uu 
uu 

<EH 

u u 
uu 

<H 

<H 

UU 
<EH 
<H 
— <Eh 
H ) UU 

MM g U U 

a. id to u u 

W DUM T3 U U 

E JG <«— UU 
m M M H H < 
3 O C ** 
(0 J3 CU-H < H 
« ETJ id UU 
H< 
Eh < 
UU 
h H < 
3UU 
HUU 
(0 < H 
H < 



o 

I 

csf 



SUBSTITUTI? RWCct 



WO 90/04788 



PCT/US89/04778 



H M 

~ m w m 

I w id (tJ 

£ 6 MX3H< 

<d ti rd h < 

< ~ uu 

HHHH H WUU 
3 0 C 5tH><H< 

w eu id woo 



I 

rd ~ 
m <d 

HH'O 
O < — 

g 3 0 C H H 



uu 

XI < H 
CUUU 

H < 
UU 

^ _ H< 
(d JD Oum H < H 
W BTJ 0 U S UU 
XI W H 

<H 

< H 
<H 
<H 
<H 
UU 
H < 

< H 
H < 

H < 

< H 
M UU 
H < H 
H H U U 
(d X H < 
H Cu<H 
C WUU 

X1Eh< 
UU 

UU 
H < 
H < 
E-i < 
H< 
<C, H 
UU 
UU 

<H 

w 

OXH 
W H < 
SH< 
UU 
UU 
<H 
UU 
H< 
UU 
rt: H 

<H 
<E-t 
<H 
UU 
UU 

< H 
<H 
UU 
UU 



UU 
<H 
UU 
H < 
UU 
HUU 

cd u u 
xiUU 



u u 

H< 
UU 
UU 
UU 
UU 
UU 
< H 
H < 
UU 

H < 
H< 
H < 
H< 
m M M U U 
3 O C H < 
<dX> Cb«iC H 
w £ *0 U U 
H < 
H 



I 

fd 
m TJ 



Ji 

cd 

H TJ 

<~ 

r» w H 

3 O GH< 

cd X3 Ch< H 

UU 
UU 
H <H 
(DUO 

TJUU 



H< 
UU 
UU 
< H 
UU 



MUM 

r-4 cr» fd w u U 

CJCJ3HOU 
C«CH 
BUU 

H< 
UU 
<EH 
UU 

EH*C 
h *c h 
m<H 

UU 

UU 
H *C 
<H 

UU 
UU 
<H 
H< 

UU 

<H 
UU 

<EH 

UU 
H< 

u u 

H < 
UU 
UU 
H< 

H< 

u u 

< M 

< H 

< H 
H< 
UU 

< H 
UU 
H < 

<£h 
H< 
<H 
Eh< 
rtlH 
H< 
UU 
<H 

U U 
H < 
<H 

< H 
UU 
H < 
<H 

M < H 
w M < H 
OHM 

to d idH< 

TJ cd < 
H< 
UU 

< H 
»t: H 
U U 
H < 

< H 

< H 
<H 

H<H 

w H < 
EH< 

< H 

< H 

< H 
H < 



I 



H H 
MOD 

<d 3 4J 
X C to U U 
VM-jJJ U U 
UU 

m H 
UU 
H < 



as uu 

M VHUU 

M 3 > H < 
0) C J3 U U 
<d MIJ3UU 
X H 'C 

H UU 

r: m < h 

— w U U 
H HJ3UU 

> H 
<r» m w w u U 
=J «d <D 3 U U 
id^ td w U U 
W C J2 id u u 

B< 

UU 
H< 

UU 
UU 

<E-t 

u u 
uu 

MUU 

HUU 
C K H 
HUU 
U U 

UU 
UU 
<H 

Eh < 

<EH 

UU 
UU 

< EH 
M-< 
UU 

< H 

UU 

H < 
UU 
E-»< 
U U 

U U 
H < 
U U 
UU 
UU 
UU 
UU 
M H < 

<U C < H 
H **H 

O.JC U U 
Eh < 
U U 
UU 
UU 
H < 
H < 
UU 

< H 
H < 

< H 
UU 

HUU 
^ H < 
O^H 
u-i U U 

h 'i: 

uu 
uu 

H < 

B < 

< H 
H < 

u u 
h »i: 

u u 



M 

w U U 

h ja u u 

o n; H 
»w U U 
HUU 

cuu 
6UU 

uu 

uu 
uu 

H < 

< H 

H 

uu 

< EH 

< EH 
UU 

uu 

M EH < 
\o h U U 
(Tk M H U U 
3 * 3H< 
(d > WUU 
W td »d U U 

EH< 

UU 



< H 
H UU 

MM < H 

td c (d u u 

• X jC UU 
2 

H — «UU 

H H | 

H HUU 

<D <n H H U U 
cd O DHUU* 
SX <d ui <D U U 
W fd rd U U 

x: < eh 

• < H 
HSUU 
H H »U U 

Q4(d h u u 
to o^h 

5 -C tnU U 
J3 U U 
<H 
UU 

uu 
uu 
<: eh 
u u 
uu 

< EH 

< H 

< Eh 
H< 

UU 
UU 

<EH 

UU 
Eh < 

<H 
H < 

EH < 

H< 

< H 
U U 

< H 
UU 
UU 

> < 

H 

H fd U U 
HHHOU 

w a u u 
e £ h u u 
.c < h 
auu 
£Ht: 
uu 
uu 

uu 

< H 
UU 
UU 

HUU 

<d < H 
E UU 
to .f. H 
-QUO 
U U 



I 



UU 
H < 
UU 

uu 
uu 

<H 
UU 
H< 
UU 
H < 

UU 
UU 

fH < 

uu 

HUU 

rd < H 
"WUU 
3C WUU 

uu 

2 

*— ' H <H 
w S UU 
4J H UU 
W =J > EH 
CUC J3UU 
u-i J3 U U 

EH< 

Eh < 

<EH 

UU 

UU 
U U 
£h < 
Eh< 
UU 
Eh < 
H< 
UU 
UU 
< H 

H < EH 

CU H UU 
C rd H H U U 
-r4 x: CUU U 
JS JS 10 WUU 

EH < 

H < 

UU 
<H 



EH < 

< H 

< H 

HUU 
U < EH 

wuu 
xtuu 
uu 

u u 
h<: 

uu 

n; h 
H< 
UU 

<H 
rtj H 
EH< 



UU 

< H 
U U 
<H 

H H < 

3 UU 
HUU 

«d < H 

< H 
U U 

H H 
Cu H H H H U U 

M *4 Ou »d 3 U U 
UUWQjuJUU 

w c e x: u u u 
uu 

H < 
H < 
UU 
H < 
H < 

h < H 
0 H < H 



M 



<H H H< 
C H U U 

6 cn m m U U 
3 cd 3 H < 
> W U U 



rd 
W 



6 
rd 

H TJ 
m M h 



W H < 
<d < H 
H < 
U U 
H *C 
UU 
'C H 



rdUU 
UU 
H< 
H< 
UU 

UU 
H H < 
3 UU 
HUU 
<d <H 
H < 
b*< 
UU 
UU 
UU 

UU 

< Eh 

< B 
<E-» 

<EH 

< EH 
<H 
UU 
UU 

EH < 

UU 
H B < 
H Eh < 
HUU 
rd Eh< 
H < E-» 

cuu 
uu 
uu 
uu 

H UU 

cd X) CUH H < H 
W gTJ rd H U U 
fd H < 
H < H 
CUU 
<H 

uu 
— uu 
I uu 

6 UU 
td < Eh 
HT3 < EH 
<— UU 
n h H H <I 
3 O C 
cd Xt Oi< eh 
W ETfUU 
U U 
<H 

< EH 

UU 
UU 
UU 
>H< 
H Eh < 
H rtf 
HHHOU 
Curd C U U 
W Qj U U 

ex; uu 

H H < 

3 UU 
HUU 
cd < B 
UU 
H < 

Eh < 

<EH 

UU 

H < 

UU 
UU 
UU 

EH < 

< H 

H < 
UU 
UU 
H < 
H < 
H < 
UU 
U U 
H < 
UU 



L 



WO 90/04788 




PCT/US89/04778 



R< 
H< 
H< 
HUU 
2UU 
<tJR< 
M-t < H 
WOU 
<H 

<R 
fH< 
OU 
OO 
< OO 

* r < 

) < R 

MOO 
MOO 
(— i 

flj R < 

M < H 

coo 

R < 
OO 
R < 
OO 
<R 

R 

OO 

oo 

R < 
H< 
<M 
<H 

<R 
OO 



a 
x: 





OO 




M < 




O O 




M < R 




X OO 




<r M O O 




3 >*CH 




CXI OO 




<HJ30U 




OO 




R< 




< H 




M»< 




H H < 




MOO 




MOO 








•M < H 




coo 




R< 




OO 




<R 




OO 




H< 




<R 




Eh < 




H< 




OO 




H< 




OO 


M 


<R 


X M 


OO 


T M 


OO 


3 M 


OO 


c a> 


M M OO 




0) M OO 


£ ro<wOU 




O UH< 




H < 




OO 




<H 




<H 




Eire 




OO 




<H 




<R 




OO 




<R 




OO 


I 


R'C 


e 


O O 




R< 




R < 




OO 




M OO 


3 O 


C m R < 


(C X) 


Oj 3 < R 


w £ "O > OO 




ao O 




OO 



1 

M 

id 
jc 

X<R 
•OO 
2<R 

H H"UO 
Oj H H HOO 
C idHQDUU 
•HX3 nj 3 4J O O 

xx;-c c w oo 

4J*W J3UU 
OO 

<R 
R < 
<R 
<R 
M< 

<r 
oo 
o o 
oo 

OO 



M MOO 
• M M < R 

S T3 O rtj R 

«— C C O O 

M — I M -H R < 

m h idx; oo 
id ^ tr» o o 

x: u mx oo 

fl It) H H H MOO 

W Qj U-H D O O 
g-C O O «I O O 

w c u o o 
oo 

H< 
H< 
OO 
H< 
OO 
OO 

R< 
EH< 
OO 
<R 
OO 

oo 
oo 

<R 
OO 
MOO 
X 

rrOO 
300 
COO 
«w O O 
Eh < 

< R 
M< 
OO 
R< 

oo 

< H 

r«: 

<R 
<H 
OO 
M < R 
fl) o o 
TJ R < 
'O OO 
H< 

H-< 

<R 
OO 
R< 
OO 
«*:r 

< H 
OO 

oo 
<R 

< H 

OO 
R'C 
M OO 
to M < Eh 
w «J R < 
M U OO 
to < R 

o o 

m H < 
x: 

a* oo 
.c m o o 

M R < 
WOO 
XJ< R 
OO 
R < 
O O 
H < 
O O 



I 

M g 

u m 

to HTJ 
XJ< — 



R< 

OO 
<H 
OO 
OO 

oo 

<R 
<H 
M< 
OO 

Ej< 
M < R 

croo 

<dOO 

oo 

<R 
OO 
OO 



C> M H W W M 

D0ff>M><H< 
(d X) OjM O 4J < Eh 
W gTJ flJXl WOO 

OO 
H < 
M< 
OO 
Eh < 
OO 

— OO 
I OO 
g OO 
«d < Eh 

Eh< 

r> H M O O 

3 O C M M H < 
tdX) CUM tH H < H 
W g*0 04J >00 
X! W1H 

rdOO 
<H 
<H 
OO 
H< 
OO 
H< 
OO 

<;h 

<H 

<E-t 

< H 
OO 
O O 
OO 
O O 
OO 
OO 
OO 

MM < 

M 

OH< 
OO 

GH< 
H< 
OO 
OO 
<H 

< H 
M<H 
C<H 

§00 
OO 
H < 
H < 

< H 
OO 
£h< 
<H 

vo O O 

CD H< 
W fM 

< M O O 

•h aoo 
cnto H < 

JS X3 O O 
<H 

< H 
M H<H 
0) M< H 
W H M Eh < 
E <d H < 

o o 

< H 

< H 
OO 

oo 
o o 

< H 



OO 
OO 

oo 
oo 
oo 

<H 

< Eh 

<H 

* <Eh 
OO 
OO 
OO 

< H 

< EH 
H 

< H 
<M 
<H 

M 

X OO 

^•oo 

UOO 
COO 

MH U O 
Eh < 
<H 

< H 

< H 

< Eh 

O O 
O O 
O O 

< H 
<R 
OO 
OO 
<H 
OO 

< R 

< H 

< R 
*< R 

<R 
O O 
OO 

< R 
OO 

M R < 

XJOO 

XJOO 
OO 
H< 
OO 
R< 
H < 
R< 
OO 
OO 
OO 

< R 
OO 

MOO 
JZ < R 

ao o 
jsr< 
r < 

R< 
OO 

< R 

R < 

£3 

R < 
MOO 
2H< 
(tf < R 
MH O O 
— to O O 
I < R 
— E 

M <TJ O O 
M M T3 R < 
O 'C — » R rt*. 

E 3 O C R rC 

W ETJ OO 
R < 
OO 

< H 

< R 
OO 

vo OO 
co O O 

WfN H <p 

r> co olr #i; 
-= X) uu 
ui: 



E 
T3 



H< 
H< 
H< 
<R 
H< 
OO 
R < 
<H 
<R 

OO 
R< 
R < 
R < 
<R 
R < 
rt: R 
OO 
<R 
H < 

<R 
OO 
OO 
O O 
M O O 

M < H 

m OO 

fd M R < 

MX < H 

c a o o 
w H 

XJ ^ R < 
EOO 
W R < 
XJOO 

R < 

o o 

o o 
o o 

< H 

oo 

R < 

< Eh 
R < 
R < 
Eh < 

OO 
OO 

< R 
<R 
OO 
H < 
R < 

< R 

H < 

M < R 
QjR < 
W <C R 
»<R 
OO 
H< 
R < 
R < 
R < 
H < 

OO 
M O O 
M R < 
0 M R < 
X) U O O 
E (tf H < 

o o o 
<n 

H < 
<H 

OO 
R < 
OO 
<R 
R < 

< R 

< Eh 
O O 
H < 
R < 

O O 
R < 

< R 

< R 

< R 
OO 

o o 
o o 

< R 

o o 



o 

I 



WO 90/04788 



PCT/US89/04778 



OU 
OU 

< H 

< H 

< h 

< H 
<H 
H < 

< H 
H *C 
U O 
U U 

H < H 

W H < 
EH< 

< H 
U O 

M 

M < H 
M M O O 

fd ac b *c 
c w u o 

< H 
H < 
H < 

H < 
H < 

< H 
UO 

u o 

< H 

< H 

*: h 

< H 

rH 

B< 
UO 
HH < 

m w h e> u 

rd >ii->U O 
X U <d < H 

H< 

uu 

UO 
4H 
UO 
UO 
OU 

ou 

< H 
<H 
<< H 

<B 
OU 
UO 
UO 

— -u o 

I UO 
MH < 

.C H < 
J3< H 



0) 



suo 




H H*— «< H 




Oi M H MU O 




C.njHQDUU 




•-IX fl ZJ u u o 




-c j^x: c tnou 


1 


4J ^ X) u o 


M 


UO 


M 


>H< 


W 


H H 'C 


a) 


rtJ 


(0 


•H O U 




cou 




o u 


2: 


OU 




rC H 


M 



< H 

< H 

UO 

< B 

< H 
<. H 
H < 

< H 

< H 

< H 
H 

'i: t- 

O U 



HUO 
H H < 

.QUO 

e &h^ 

OU 
UO 
H < 
H < 

u)h a> u O 

(MHHO U O 
3 <D 3«H UO 

a nj wo o u 
w X nJ o m o u 

U -H 

a) c<h 
eou 
uo 

* H 
UO 
H < 
*C F- 
H < 
O U 
UO 





cn 
























t-H 
























cn 


00 










fN 


iH 




1— t 






ON 


in 




in 






Oi 


T 




00 


















fN 


c> 












0 




m 






vo 


in 




m 






CM 


«3* 




fN 


















m 


r* 










fN 


o> 










vo 


iH 










01 






O 












<T 






ro 
fN 


m 
m 




VO 






*r 






cn 






CN 


m 




cr» 






VO 


0 




m 






vo 


CN 










rH 


r- 




iH 






(N 


m 




cn 












cn 






m 


in 










<n 


m 




00 






0 


\o 




CN 






fN 


m 




m 












CN 






vo 


m 










m 


fN 




vo 






0 


VO 




CO 






fN 


m 




Cft 












rH. 






0 


















P* 1 






0 


in 




ON 






H 


n 






tn 










i-f 


n 


m 


fN 


fN 






fN 


Cn 


m 


r- 




CO 


*r 


p*. 


0 


tn 




iH 




T 


rH 


VO fN 




in 


m 






CN 




i-( 


rH 




a> fN tH 






0 


T 






vo 




M 


0 


m 








H 


*H 


m fN 






p* 






VO 




iH 


a> 




fN »H <£> 






p* 


m X 


<Tk TJ« O 




P- 


i-4 


in 












p- 2 




m fN 




fN 


CO 


<N 


CO VO 




H 


r-4 


rH 


r- 0 in 






fN in 


rH i-t 


vo ^ 0 




fN 


VO H 


VO 




H 




00 






fN 


H 


H «— » 


10 m 


LH fN 




iH 


1 


«tn a> .— • 


rr mm *r 


in 






I <n 1 




m 0 




fN 


1 u 


H »H 








O 




tnco id 00 p- m H 


vo 


CO 


CT— 




m 




td vo 


*^ iH H X r- 


fN <r\ 


fN 


in 


4JP- 


• fN T • 


{*l f*i n H n 


m 


0 


• 




O 


co m 




' in 




1 th *a\ cm cn 


CO vo 




0 m 


n vo co rr 


o> rj« 00 vo (N 


.p*p*vovop*fMCNrHfNOp-oop»rHO 




mr-mcor*mfN*Ttnr*r*»co 



p- 

CO 
CO 
fN 



P* 
fN 



CN 
VO 
fN 



in 

fN 

fN 

CN 
P* 



cn 
cn 
in 



vo 
cn 
m 
rH 

P* 
VO 



m cn 
*r cn 
^ fN 

CO rH 

O 

vom 
fN m H 

fN rH 

r h 

M p» m vo 
dm m fN 
w cn 1— »o cn 
goo 1 Hn 



o 
I 

c 
u 



2 

rH P- 
P* f> 

in cn 

CN 

vo 
~CN 
I n 
HH 

a 

(/) cn 

g CN 

■ rH 

I ^ 

6 in vo 
U o co 

73 rH O 
«-^fN rH 
rH 

m co vo p- 

in T rH vo 
^ H 00 P« 



C 
4/ 



U — O — U < 
H U O U >K 
O < U >* O H 
U X U U U H H 
■CMHUKH O 

— O O w »-t . 1; 



o 
u 

■■ 2 

u 7: 

H O 
• C 'C 

uu 
o — 



P P- CO 

rH rH Cn 

id o in 

• rH m 
S 

wo fN 

r- *r cn 

cn m 
vo m 

cn 
r-^** cn 
I 00 co 
H m 
h p*» n 
H cn 
0) vo *r 
(d CN 

• o m 

S<N 

' in 
woo 
o o cn m 
in CN CN rH 



< 
U 

S 

o 

H 



— u — < —u ~u ■■ 

u<e*^<ouu<uu>* — 
lju<uoq:uouhuuu 
uo<uuos:HU<ct:oo 
O H H H U O < O O ce < 
O O H O H >- O — O O O O U 
O — O — U — rH H —O —O 

«l-t — l-l — 'W - 



a u u ur^H 
<c * o o * «c © 



3?<c«fli::<oi3<H£cc> 
caw « n > > c « id 



ft! IRQTITI ITC o 



WO 90/04788 




PCT/US89/04778 



s: 



vo 
rr 



IN 
CO 

o 
cn 

CO 

o 



cn m 



i I 
H H 

x: x: 

JC.C 



O Cn 
CN o 

in vo 

fN ro 



cn 



03 

ro 

CO 





CM 


<N 








ro 












rr 


cn 


co 






rn 












in 


m 


-T CN 


















rr 


in 


rH O 
fN ro 






n 












r- 


rH 








rH 












in 


in 


m — • 






fN 












rr 


no 


rr ( 






co r- 












rr 


CO 


O H 

fN <d 






m 

r-» 












vo 


eft 




H 




*r {+) 












cn 


m 




in 




rr 












fN 


ro 


r- ■ 


rr 




fN vo 












ro 


in 


vo X 
rH > 


o 




r-» ro 
ro 












CO 


CO 




o 




rr in 












CT> 


ro 


rT CO 


in 




ro 














ro 


r- vd 


«tr 


co 


fN vo 












CN 


r*» 


in cm 
i— i 


fN 


o 


co ro 

CO 












CO 


in 




ro 


rr 


ro v 












o 


r- 


cn T 


r- 




fN 












rr 


CN 


in h 


m 


r-» 


vo vo 












O) 


Cn 


rr trj 
rH x: 


o 


in 
o 


vo ro 
vo 












CM 


fN 


j= 


fN 


rr 


ro cn 












O 


r- 


vo • 


r- 




rr 












in 


(N 


cnS 


ro 


rH 


in 












f-f 


o 


n h t 


rr 


vo 
ro 


uo ro 

CN 








ro 






in 


rr CO 


co 


co 


ro cn 








rr 




rH 


fN 


HHin 


vo 












rH 






oa 


ro co fN 

fN 


ro 


CN 

vo 


fN in 

Cft fN 








CO 






CN 




ro 


vo 










o 




1 


rr 


m 1 | 


fN 


CN 


CN vo 








ro 




w 


CO 


HHHH 


vo 




o 








rH 






rH 


co p** <tj td 


ro 




O rH 






o 


ro 




H 




rNr £ 




fN 


CO fN 






in 






r- m 


CO 


CnrH.fi JC 


rH 


vo 








CO 


cn 




o • 


T-i 


o . . 




fN 


rH in 






rr 


o 




r- £ 


CO 


o in S 2 


in 




o 








o 




rr — 


rH 


ro in— 


fN 


cn 


co r- rr 








ro 




r- 




co cn rr 




TT 


rH rH UO 






rH 






cn 




cn co vo 


in 


CO 


vo in 






in 


cn 




rr vo 


rr 


r-^ r- in p* 


o 


fH 


rH CO rr 






H 


r-» 




cn 


in 


rT (N 


rH 




cn 








rr 


f 


.— ,tn 


CO rH 


rHVO 


CN 


rH 


rr rr 00 o 








rH 


H 


1 H 


vo 






cn ro 


ro rH rH in 


ro 


rr 


T 




H 


OHH00 


in o 


TT 




in vo 


r- in rr 


VO 


vo 


B 


O 


H 

(1) 




fN cn 


rr \ M M 


O 


rH CN 


CO rr rr 


CN 


vo 


o 


rr 


ro vo w 


fN 


H H (d itJ 


r- 


rr 


cn vo 


rr 


rr 


2. 


«H 


to 


HNfllO 


CO rH 


h mrj: 


rH 


in 


rH CO rH CO 






rH 




(0 r-i 


o 






0> rH 


vo o m 


rH 


o 


in 




s 




f-JO 


r- x: ■ • 




CN 00 


r- in r- 


CO 


vo 






in r- • «sr 


fN VO 




vo 


fH T 


ro rH rr ro 


rr 


00 


rr 


in 




rr cn s 


CO 




co- 


•H 


co 


rH 


fN 


rH 






»— *o» 


rH " rH 


•— -* T CN 




o 


rr ro cn cn 






\ 


cor^fNtnrrocNovofNCQrHrHvoroovorocooin 


OrrnnoOHc 


1 rO rH 


rH 1 




lrHCTkfNr^fnfNp^focnchinf 


i cn o 


^OT^rNinror^rHr^rrr^inr^ojrrr^m 



cn fN 
cn cn 
m ro 
rH ro 

vo cn 
cn co 
in ro 
H ro 

rr 

VO CN 

rr ro 

rH CO 
ro rH 

in co 

rr rH 



VO VO 
rr (N 
rr O 
rH ro 

ro co 
rr O 
rr cn 

rH CN 

rr in 
cn o 
ro cn 

rH fN 

in p- 
rr co 
cm co 

rH fN 

VO H 
ro r-» 
fN 

rHfN 

ro co vo 

ro rH rH 

o r** vo 

H CN rr 

r»Hr» 
rH fN CO 

O vo ro 

rH fN rr 
fN fN fN 

om cn 
o in cn 

rH CN rr 

o co in 
rr ro vo 
cn in cn 

fN rr 

cr* 

rr vo in 

CO rH rH 
UO rH 

CN rr 

cn 

vo ro vo 
O fN 

r** go cn 
o H ro 
fN 

1 fN CO 

i rr cn cn 
H o r*» in 

H CN rH ro 



rr 

CO 

in 

CN 

fN 
CO 

to 

fN 
rr 

vo 
m 

fN 



m 

fN 

o 

fN 

in 

CN 



CN 

in 

ro in 

rr CO 

O ro 
CN 

H in 

r*» vo 

VO fN 
rH 

VO 

rT rr 

r- o 
m fN 

rH 

in 

fN 00 

in co 

rr rr rH 
rH VO 

r- r- 

VO rr o 
fN CO 
rr CN rH 
rH n 

rr 00 
rH rr rH 

co 

fN Cn rH 
rH ro in 

cn ro cn 
rH ro rr o 

P- rH rr 
CN Cn rH 
•HO rH 

vo fN cn 

m ro fN rr 
in rH rH 
CO CO rH 

fN ro 
h-oncft 
rr ro o ro 
vo rH 
r- 

rH GO CO P* 

H vo ro CO 
fN (N fN cn 



rr 

VO 
fN 



cn 
cn 



cn 
in 



in 

CN 

© 



r- 
o 
o 
ro 

vo 
cn 
cn 

CN 

vo 

fN CO 
fN CN 

ro ro 
fN 

vo 

in vo 

CO CO 
fN H 
CN 

fN 

cn vo 
rr co 
cn cn 

rH 

rr 

CO CN 
rr CO 
fN rr 
CO rH 

in rr 
rr vo CO 
ro cn 

H fN 
VO H 
OH 
O 00 ro 
ro VO CO 

rH rH 
UO rH 

cn fN 
cn rr vo 
fN CN m 
rH in 

rH 

co in 
rr vo o 

HMA 

rH 

in ro «H tn 
in in cn co 
in rH cn rr 



o 

I 



V 

o 

o - 

Z H 

7Z U 

7. H 

t: < 

u o 

u < 



o 

.. x rC 

— 't UU " 

UUOOUU^ 
O f- Q H H o u 
HUO'CUUO 

< H — UU HH 

< 'o h 'i; -~u 

'O — cc — — n » i; 

• M ryj ^ p H 

W W t— » *3 — ' X ™ r-« 

-f F. V. Ct. O. fliVi 
et * . • . »»; •■. **: c. 
X) Ji _". j. j-j si 



(J 
O 
H 

SI* 

2 - 

2; : 



O OS 

ou 

L0 U 

— > 



H 

OS 

ou 
»c u 

UU 



u 

.. (J 
< 

O U2 
U H H 
U H U 
UUU 
O H — 
U O w 



/>^HMWHM MMHMUQ0 

*• »' d .". *-i ^ a* c: tn ^ q» c- o 

> « ^ f '. "/^ - * c * L" 

-o „ v jt- — t a> o a- o- 



U — 
U ^ 
<U 

2 U 

2 2 ~ ~ 
2 U UUUU 
2 U r- U H O 
2 OS H S < r JZ 
H — < U H U 
U M < u *C O 

uoc — o — 

M <-H ^- »H > X 
2 O OS 0£ OS rr 

o c n o o 3 

^ l- :. u c = 



u 
u 
o 
u 



■ ' >• — 

— < s u u 

U UU u u 
HUUUU 

'C U u o u 
u h r< — m 



Q »-l l-t h-f (-1 W 

3 fX <U CI G) 

- C "i IC T- it 



WO 90/04788 




PCT/US89/04778 



o 

in 
in 

CN 



o 

in 
in 

CN 



fN 

vo cn 
vo rr 
n in 

^» 

co r- 
o in 
n 

co n 
CO VO CN 

\o cn to 
(N (N n 
m 

in 

VO 00 ps 

CN p- CN 

CM 
H VO 
TT CN CN 

oonoo 
(Minno 



VO *P VO 

in in 

CN tt CN rr 

in <r in *r 

CN "3* CN Tp 

n vo n vo 

Cn 0*> Cn Cn 
O rr o 
(N «t <n «r 

in n in n 
co o oo o 

tn o in o 

VOHvOH 

p* vo p- vo 
HnHn 

fN H (N H 
CO O CO o 

id in vo in 
HnHn 

cm p-» cn p- 
cn cn cn cm 
n ^j* n 
HnHn 

in cn m cn 

CN rr CN 

Hnnn 

cn vo cn vo 
nHnd 
HnHn 

n o n o 

T}» cn *T 0* 
CM CO CM CO 
H CM H CN 

h r- h 

H in h in 
H co h co 

HN HO 



CO VO CO 
CO H CO 

cn cn 

CN 
CO CO 
vo vo VO 

03 I s * 



cn cm 

CM ^CN 

*r I h cn o cm o 



VO 



3 r- 

P- td CD p- 

cm . o 
H S h vo 

r- rr 

HMOO 
cn to p* in 



cm n cm 
co 

ID rr 

tn cn in 

H H 

n 

CM VO CN 
Hind 
H CN H 



VO 
H 

CN H 

vo rj» 

CO 

VO «— - 
CN I 
H 

n tr 

CO »rj tJ« 
in i> h 

CN • -C 

n «— • 
vo 

OJ 

























1 

g 
















fN 


(d 


in cm 




CN 










in 


*0 


vo n 




vo 










in 




CN 0 




vo 










n 


vo 


r** H *t 




(N 




m 




vo 




tn 


cn 


n 






H 




CN 


CN 


in 


h in CN 


vo 


CO 




n 


m 


CN 


VO 


*T 


tj< CO 0 


r*- 


CN 




^* 


CN 




n 




H cn 


CN 


VO 








CO 


n 


CO 


cn h n 




CN 




CM 


r-" 


VO 




r* 


r- 


in 






CO 


0 


O 


VO 




h in H 


*r 


r— » 




CN 


^» 


fN 


n 




<*r CM CM 


m 


1 




*r 


CN 




n 




H CO 


CN 


H 










n 




co H n 








^j* 


in 


I 




1 


n 








0 


cn 


H 


cn 




co n H 


p** 


td 




CN 


n 


j5 


CO 


<d 


n H CM 


fN 


XI 




•3* 


CN 




H 


*o 


0 ^* 


CN 












n 




n H n 




2 




^1* 












vo 






cn 












p- 


cn 










10 






H 


vo 




^»* 


CN 


CN 




°? 




CN 


in 








VO 


CN 


in 


h n 




CN 




n 


in 


in 




•3* « — > 


cn cn 


cn 






O 


O 


H 


CO 


1 


r*- or** 


in 


cn 






H 




CN 


in £ 


n co cn 


H 


n 




n 


CN 


■ • 


VO 


p-* *d 


0 


CN 


*r 








1 


CM 


in 


n H n 




CN 




n 


P- 


H 




*r « — > 


•a 1 p- 


CO 






CO 


cn 


J2 


CTv 


CN 


VO P* H 


-a* 






cn 


p^- 


CLi 


VO 


on n 


n p*- 


H 


1 




CN 


H 


•C 


in 


^3* VO 


VO CO 


OI 


H 










CN 


n n 


in n cn 


















n p** 


VO 








H 




cn 


H 




n 


n rd cn 




p** 




H 


n 


n vo 




H CN XI O 




CN 








in co 




CN CO • 








n 


fN 


cn cn 


VO CM 




X 




CO 


in 


H 




n 




in 












cn 


in 


vo 0 cn 


cn h cn r* 




vo 






O 


vo vo 




h m 0 vo 


in 


CN 




T 


H 


CN *r 


vo in 


Ol^dd 








H 


CN 


r- cn 


°^ ^ 




CN T 


^j* 






CT* 




n 


cn 


H 






CO 




rtf 


cn 


CO 


m n cn 


H vo on p*» 




cn 


n cn 


-P 




h n 


n vo p- 


0 co in 


vo 


H 


H in 




CO 


0 vo 


n 


CN O CO O 


n 




p- 




H 


VO H 


CN O CN 




r-i *r 


n 


CO 


vo ^ 






CN 


r- H 


cn 






H 


CN 


vo 


CM 




tn vo ^* 


r- p- cn 0 


CN 


cn 


n cn 


r- 


O 


CN | 


CN 


cn f 0 cn 


vo 


H 


H VO 


r- 


p- 


cn 6 


vo cn 


HOnCh 


vo 




H 




H 


in td 


VO OH 




rr H n 


CN 


^* 


H «3* 






CN Tj 


0 vo 


p*- 






in 


cn 


1 


O cn cn 




H CO 


in CN CN vo 


P- 


CO 


CN CO 


H 


r*. CN 0 vo 0 


CM CO 


H cn in 


CN 


H 


h in 


rrco in *s* r* 


in co 


H 00 in on 


vo 




cn 


cd 




tn in H 




n H n 


CN 


cn 


cn n 


4J 




fN 


0 


vo 






CN 


CN 




n h r* 


fN 


r*. tt co 0 


vo cn H CN 


on 


vo 


HP* 


52 


in fN vo tn 


h in p** n 


0 in cn tn m 




H 


H H 




n n H vo co 


in n co 


H p- n in cn 


CO 


cn 


cn 


CO 


n h in 


CO rr H 




n H n 0 


H 


n in 


vo n 


CN 




H rr 


cn cn 


rr 






cn on 


CO 


vor»mr* 




rf> CO P- VO 


rr in in cn 


H 


h *r 


0 n 




in cn in *r r- 




0 ^ cn vo H 


CN 


H 


H CN 




cn fN 0 


in m 


H h- rs n tn 


in 




co 


1 


CMH1< 


m H 


CO T H H 




n h n rt* 


H 


Tco 


vo n 



trcN o 

td co co 

4J CO H 

h « n h 
ens 

VO '—•ID H 

H CN CN H 
P** VO fN H 



i-« in vo 
o in H CO H CN o 
cn vo vo o n 



n co r— 

n H H -9* H 

H in co 
vo -in 
in © cn vo cn 
cn co o vo n 



tn n n 

fl*\Od 
H 

n n 
f 00 o 
fN •* n 
H h 



cn cn o o vo 
■sr n ^» go n n 
co p- h n cn 
-r* n h n n 
in H 
00 cn co H on 
n co p* 00 p»* f 
cn cn VO H H 00 f 
*r vo n h n r 



rp 

CN 



cn 

CN 
H 



M CO H 
3 fN VO 00 H 
H H H in 
P- O 

vo n 



O O 

i CN p- CO O 

i n vo H 00 

•HI — H CN 



<d * co 

£ vo 
«-*cn h 



CN 
CO 

cn 

CN 



vo 

CN 



o 

00 

n 

n 
in 
n 
n 

cn i 
co P*» H 

H0OH5J 

o cn tn • 
<r H X 
H VO ^ 

gd in vo 

fN CN P* H 
in CN H 



o 

I 

(9 



CN n H -c* 

h vo n in vo vo H o 
CNor*»oo^rincoHTrcNocn 
in^trinnvotrHfNdOJOin 



u 

u ^ a o o 
< a o — u 

W »-l *— 
< U 

a; —1 .-1 <n 

























O 












D 


















H 






H 


















H -■ 






»C 








•• O 




•■ ?02 P ■* 




< < 


u — 






O 










U 


O < 2 *• U 




cs: a; 


uu 
















U 


<HHU2 — UO 


u 


>■ X 


< H 


O 














'Z 


Utf<U2US< 


u 




'C 7*. 






1 


u 




O 


0 h 0 0 0 »t: «c < 


'SL 


UUUH<HUU 


u 


O U 


— - *i'„ 




H 


E 


H 


■ c 


1/ 


UUUUWHHU 






0 




^ O 




0 c 




u 




v..* 


ouuou< u — 


a 


U H -*wu < 0£ H 




M H 


M w 






-o 


u 


H 




H — O OUUUh 




Ei < x h O — -U 


w 


»-t M 


t-l 1-4 


1— 1 












W -1-1 ' 0— «w- |-» 


> 


w« M r»- M H w 


CL 












t-l 




>— • 


MHUMHHMH 




HHUOCSHSH 


<Z 


n c 






— c 


c 








a J i j a» u — « c* <D T 


«a 












r — 




f- 






n t ~ c *c x -< 


H 












— ^ 






E 




£ = = = = = 


C 


C C C C- Co Cl. 



SUBSTJTUTE SHEET 



WO 90/04788 _ / / PCT/US89/04778 




in 
m 

cn 

CO 



1 r 
•H r 

as 

• r 
Sc 
r 

CO 
rH f 
o * 
fH f 

(N 

o 

rr (N 



cn 



eft 



— o 

6 

1 — 1 M 

VO M 
M 

^ a) 
i— i td 
J3 

Ts 

H • 
H 

HO> 

0) cn 
«J m 



rH S I 
CN • H 

r- r- m 
m on h 
cn a) 
m rH id 



I 2: 

M *-* 

h 

© CT> 
«J m 

siT 

H 
fN I— I 
CO M 

h a) 

fN • 
O S 

co«— 

CO 
~CN 



in 
m 
10 



CN 

m 
eft 
in 



in 

cn 



o 



cn r- 



CO 

vo 

CO 

r» 

r-f 

CO 

^ r- cn 



a) 1 

flj w 
X M 
- H 

in tn jc h 
in o . h 
tn S h 

co~^vo ctf 

fH I CD XI 

in m cn ♦ 



o <ti cn in 

in jC co 

rr ■ rH 

2 

p-> < — »co in n 
CN o in CN m 



o 
in 

CD 
CN 

cn 

CN 
CO 



r- 
r- 

CN 
CO 

in 
vo 

CN 



CO 
GO 



VO 

CO o 
O CO 
H 

cn 

r*. iH 
in r- 

o r-t 

o 

rH rH 

vo r- 
n m «-H 

rH CO 

CN n in 
vo ^ 
vo o H 
cn m 

iH ^ 
r-» m rH 

CN fN 
VO On rH 
fN O 
O <T 

on r> *r cn 
H vo 
co cn rH in 
H ^ 
<o» o 

rH rH cn (N 

cn cn n 
in o m 

H rH 

mH^fN r- 
cn cn 
fN rH vo 
«H in m rr ^ 

r- cn 
o o 

corHinr^r-cocNr*"- 
»HTrr-.OrHmtHr- 
rHinrHncNmcNvo 



CO 

in 

CM 

CN 
CO 

in 

fN 



vo 
in 

fN 



m 

fN 



VO o 
CN CN 

in in 

CN 

fN 

co t 

O rH 

m fN 
O n 
ro o 

CN CN 
lO rH 

o 

m vo 



in *r 
cn m 



cn cn 
co in 

Cn rH vo 
vo 

CN 
r** TT CN 



in 
*r 

o 
o 
in 

CN 
fO 



o 

CN 



VO 



CN 
VO 



I cn cn 
HHn 

ftf cn 
HHn 

• fN cn 

TJ rH O 
— VO 

vo tn m 
fNin 

VO CO CO 
VO CN VO 

O VD p*» O CN 

t co t n p*- 

rH ^ VO CN 

r- 

inr*coHcococovo 

inVOr^rHVOVOVOrH 

intn^rrNfNcnrnr^ 



in 
O 



o 

rH 



VO 
CO 



o 



vo 
o 

CN 



vo o m 
rH cn CN 
CO fN VO 



— O — U~ 
UH - UUUU 
U U — H UrCH 
HUUUOU.C 
•4.* < »C O U U O 

-—r-t t-H ^< 

HMMMHPn 

2 = « U U— * = 

:■ :» t-> ^ «c c c 

£1, Ct. U **l tT) V, 























u 






..(J 




0 




< 


y 


H O — CJ 


HHHU 






e> 0 e h 




•t; cn e *c 


U *C rt U 


0 


H U U U 


< £- H O 






H u < -t: 


M 




— < «c 0 


VT 


wh-t h-t w 




Cn 


r-i Cju u- 7*; 


CD M H M 




<c U c 




T 


:; u L **-- 






'■j i r i l». 


W CO 10 



u 

H 



uo 

O — 

h td 



uu 

O vj) 

<o 

22 
H2 
U2 
U2 
— 2 

H U 

cuu 
w o 



UMH 

u w 
< 

EH — 

uu 

H CJ 
WO 
4JU 
CO ^ 

H 

M 

- M 

^ w 
u u 
o 

u * 
ou 
wfj 

M U 

acu 
w u 
w o 

JQ w 
W 
^ -U 
^ O 

u c 
u 

< N 

B — 
UU 
CJU 
— H 
M < 
MU 

MU 

> w 
«J M 
0 

- o 
^ c 

u 

u ^ 

< -v — 

HHU 

u u 0 
uuu 
^uu 

CO UU 
•H *r; <j 
— - — 
OiH M 
« Dfl 

flrH S 

E X 



U -• • 

;■: < c- 
l<uu 
u o c 

U H U 



a — 
uu 
1: uu 



ts 4: . 



•* u 

» —OH 

r. — u ^ 
U'»:uuux 
*i:u»i:hux 

U 'C U < U M T3 H *-C H 

— H UUU < C H H < 
W U H C£ — < 3 UUU 
*~* H U — »-h (J 0 ^U U 

—4 ^ - ^ M ^-UJ ( 

r <r c O u :t> - c j= 

- -. jr. £ £ c o, ^ 



o 

I 

CD 
U. 



SUBSTITUTE SHEET 



WO 90/04788 



PCT/US89/04778 



Xbat 




hGH Receptor 
(SHGHR) 




•Xbat 

• Kpnl 

• Isolate HGH receptor fragment 



• Xbal 
•Kpnl 

• Isolate vector 



Xbat 



Ugata 



SHGHR 
(aa 1-246) 




Site-specific 
Mutagenesis 



Xbat 
Nsit v^t,^ 

SHGHR 
(aa 1-246)^ 

Mutagenized 
K P nl Intermediate 

Smal 



Ampy 



322 ori 




coRV 



f1 ori 



• Nsit 




• Smal 




• Isolate 900 bp fragment 




Ligate 



• Afe/7 

• EcoRV 

• Isolate 4.1 kb vector fragment 




(EcoRV /Smal) 



322 on 



M ori 



FIG.- 1 1 

SUBSTITUTE SH EET 



WO 90/04788 




PCT/US89/04778 



CJ U 


CJ CJ 




6H< 












< H 




HUCJ 




H 






H < 


EH < 




«J<EH 


rfl Eh W 


H 


UU (d 


EH < 0 


< H 


EH 




ecu 




H 


UUH 


U CJ M 


<H 


UCJ 


H 




rf! Eh »-3 


4) H U U < 


UUQ* 


UCJ 


UCJ 


H 


ilOU 




(d 


a) h 




uu 


<EH 


H 


H UU 


UU-P 


£X 


(d H U U 3 


> UU 3 




CJU 


Q) H UCJ 


fH< <I) 




j2 C rtj £h H 


H < HH 


uu 


UCJ 


(dHHHHOU 






C ri r 1 11 


(dUUU 


< Eh 


< Eh 




to en w HUU 








H 








fi id nj u-i 






fcH «; H 


C CJ u w 


u u 


CJ U 




W O <D U U U 








< EH >1 


E-t < 


E< < 




rt Eh 






> [j [A 

ft, tH WJ 


H < H 


f i r i 


U CJ 




CJU 






V Cj k, 
S H ?1 


OJ 


CJ U 


CJ CJ 




EH < 






Eh <t M 


E-t < 


Eh *C 




UU 


Eh »C 




U U *H 


'O U U O 


< Eh 


H Eh *=C 




Eh < 


EH < 




u u u 


H Eh *< W 


Eh < 


E < Eh 




H < 


<C eh 






M 


H < 


tn CJ CJ 




U U 


U U 




Cj «** Li 


O H < M 


< Eh 


CJ U 




< EH 


M EH < 




UU w 


Xi U U 0) 


U U 


< Eh 




< Eh 


J3 U U 




Ch tA 

WJ 


E EH < (O 










CUH 








< Eh 


U CJ 




<H 


X H U U 




Cj Ml 


Eh < c 


U U 


H U CJ 




H < 


G < H 




EH<4C 


< Eh tn 


U CJ 


2 CJ U 




< EH 


g u U 




£h rij CLi 


< H < 


H Eh < 


<d Eh < 




UU 


Eh < 








H Eh < 


»w *C EH 




EH< 


EH < 




H rtj fcH (0 


< Eh Jh 


H H Eh kC 


W CJ CJ 




UU 


HUU 




HUOH 


U U 


3 13 U U 


CJ CJ 




M H < 


rH U U 




H H U U rtj 


<BH 


rH c u u 


UCJ 




DHU15 


C < H 




•H) (d 




(d'H #j; Eh 


U CJ 




HHUU 


E CJU 




vi f> fcH H 


UU W 


X H < EH 


CJ u 




(d 3 < Eh 


< H 




C td «t £h 


< EH >i 


<D 






> 


H 




Eh < EH 


< Eh h* 


V) Eh 


< Eh 




OiU CJ 


id EH **! 








fS Cj g£ 

~ 


Eh 




< Eh 


J3 U CJ 




UCJ <d 


1 ^ *C Eh 3 


pi «• 






tf? Eh 


V fJ /(• 
0 




UUH 


l_l e£ 1 c_i m 
ft C3 1 t" w 


*C Eh 


Eh 










UU < 


lj ri c3 f > fn .1 

rl S V-/ r*H 


Cj *3" 


u n n 
M u u 






CH 






H 'O U 


Cj 

CH ^ 


•HUU 






U U 




Eh< G 


01 w k^I 


O CJ 


C *XJ EH 




IT 1 **• 


U U 




< EH W 


J 1 1 ■ ' 1 , ■ » f Fi f 1 t 

a} H H ^ M w v./ f~l 


EH 


E CJ U 




tH «i 


u U 




< H < 


JC 3 (1JHHHUUU 


H < 


U CJ 






5£ 






+J (d Cm 05 2 


U CJ 


H < EH 




bH n; 


*< Eh 




< Eh U 


tflj3 M 04J<H 0 




id 










U U J3 


O O 10 U U M 


H < Eh 


W Eh < 




m rt; eh 


^ H 




< H H 


V) QJjaUuQj 


<D U U 


U CJU 




0) rtt EH 








•O H < 


H H< 




W H < 


<&H 




£h rfj (d 


H < C 


T3 UU 


dHHUU 




E Eh «t 


EH<< 




UUH 




UU 


C d HUU 




U U 


UU 




U U < 


H < EH < 


EH < 


•H£ Q> CJ CJ 






UU 






a) 


% < 


(d CJU 




«< Eh 


<H 




Eh < <P 


to £H <H 


< EH 


J3 CJ U 






UCJ 




Eh < H 


6 Eh < cd 


CJ U 


CJ CJ 






Eh < 




rij Eh H 


U U > 


EH *C 


CJ CJ 




< EH 


Eh < 










H 










H < M 


EH < M 


CJ u 


HUU 




Eh < 


u u 




U U 0> 


U U a) 


EH < 


C < EH 




U U 






Eh *C tO 


< Eh to 


< Eh 


E UU 




< Eh 


ril Eh 






< EH 


~ < Eh 




U U 


UU 




Eh rtj H) 


< EH C 


<: &h 


1 » H < 




Eh < 


u u 




Eh rtl 


< EH H 


< H 


B 1 OU 




U U 


HUU 




EH «t On 


U UU 


H < £h 


id E cj u 




H U U 


(d < H 








HUU 


WO «5 < H 




H Eh *C 


w eh < 




Eh < H 


U U 3 


H Eh < 


— DUU 




C U U 


MUU 




H < *d 


H < O 


«5 < Eh 






E U U 


< Eh 




U U > 




rH 


3 0 G H 




M H 


H 






r^ 


cuo 


(d Xl O41H < Eh 




Z Eh *C 


<U Eh < 




U U <U 


HI EH < M 


< EH 


(0 g'O UUU 




0 <d < Eh 


auu 




EH < 


H4H E U U 0) 


CJ CJ 


X» H < 




*w <*h O U 


Wl< EH 




Eh *<1 0* 


0) C U < Eh CO 


< EH 


EH< 




W u U 


<EH 






H-HtJ 


UU 


< Eh 




< H 


EH < 




U U 4-* 


a«.c»— 'H u u a* 


< EH 


CJU 




rtj EH 


UU 




Eh *C fl) 


H H H U U H 


EH < 


EH < 




u u 


EH < 




EH 2 


fu 05 S EH < EH 


< Eh 


H < 






H< 






M O -M 


< H 


CJU 




fcH 


EH < 




Eh < M 


O O W U U O 


< EH 


CJU 






<Eh 




uu a> 


w a) xi u u m 














H H < W 


U U Q# 


U CJ 


U CJ 




eh«: 


EH ri: 








CJ o 


CJ CJ 




H< 


u u 




«j < eh (d 


id < Eh id 


< Eh 


< EH 




UU 


Eh < 




>W UUH 


HD UUH 




U CJ 




< Eh 


H < H 




wuu< 




Eh rfl 


rf* EH 




<H 


Q) rtl Eh 








< Eh 


<C Eh 




UU 


U) Eh *=C 




EH < 3 


CTl in «Ji fcH CT* 


CJ U 


CJ CJ 




<EH 


E Eh «t 




Eh < 0) 


J~ U U H 


CJ CJ 


U U 




— <EH 


EH rtl 




UU iJ 


*** Cj 
«4 fcH «. 


Eh *C 


<J Eh 




■I <H 


Eh *C 








CH «; 


CJ U 






Eh < 




HEh < 3 


UUH 














W Eh *C A) 


U U O 


ch «« 


Cj W 
fcH rt. 




X CQUU 


fcH rt. 




OUUrJ 


«• CH Vi 


r i r n 


*** C_4 




(tf u U 


t~» 




XI 




LJ -«f* C_J 

ri r* 


**• tr* 










E eh < a) 


W f 3 


y E-t *r 


**« 




S to Eh < 


»*• 




Eh JC 


Tt Cj rf* fll 


H <EH 


M < Eh 




M— H < 


EH< 




Eh < a, 


T3 U U tJ 


U-i U U 


CU M CJ CJ 




M H < H 


EH< 








CLU CJ 


c to 0 u 


M 


0 0 u u 


Eh «t 




< Eh «J 


U U 0) 


EH < 


•H£UU 




3 4JH CJ U 


U U 




UUH 


£H *C H 


CJ CJ 


JZ CJ CJ 


jr 


c to a m u u 


Eh < 




UU < 




£H< 


CJU 




*w .a c to u u 


H'C 












X 








UU <D 


£h < 'd 


Eh < 


EH < 




m £J5UU 


Eh< 




Eh <H 


H H UUH 


CJO 


< £h 


3 


> M H < 


UU 




< H H 


3 X UU < 


<EH 


H < 


ciix u cj 


ULi 






H *r H 


< H 


<H 




i)*TH U U 


UU 




H»C C 


(0 3 > H nj 


UCJ 


*CH 




O > M H *C 


tH'C 




< H w 


CXi UUH 


H H < 


UCJ 




C J3 3 UU 


UU 




< Eh < 


<MX1 CJ u < 


o: Eh < 


CJU 




«wjQHUU 


<H 








0 < H 


U CJ 




aJ < H 


H 




UU Ui 


< H H 


O < H 


H < 




UU 


*C H 




< H 


U U J= 


© CJCJ 


H 




UU 


H C 




<Hi-3 


•CHH 


H 


rH 




rH 


iH m 




tO H 


vd r- 




O 




O 


O 0* 






r- 








CM 


m 1 




rrj | 





< 

I 

li. 



fil IR.QTITI IXP SMPPT 



WO 90/04788 ^ PCT/US89/04778 



H 
M H . 
>iH 
4J > 

< H to 
<H< 

U U to 

<H H 
UOX 

m <EhEh 

(d 

to H < >i 
H h UUH 
H U U O 

H 

id H < to 
H < H-H 
CUUK 

H W 

^ H -r4 

UOX 
H *IH 

H 

H O U 3 
C *C EhH 

eouo 
h < a 

< H to 

ou < 

< H H 
UOX 

M 

W UO W 
XI < H-H 

h u o w 

HUU>1 

CUU Q) 
H < W 

H < O 
Eh < X 

h cu 

H < H 
w *C H B 

e ou 3 
w < ehh 

< H tr» 
OU H 
UO< 

O U 3 

< HH 

H o uo 

a) 

TJ H< 0 
UO H 
UOO* 

M 

CUUO 0) 

xh<cw 

H < 
ou h 
uo< 

u o w 

O U >i 
H < U 

o u w 

< H >t 

< H ^ 

n O O H 
M U OX 

MX 

CuU O O 
X H <X 
H < C* 

•C H W 
»CH >- 



eh < m 
ou > 

Eh < H 

< H >i 
H f C H 

h ^ a 
ou< 

H< 0 
UOH 

uo a 

uo tn 
O U >* 
H<U 

H 

e <h 3 

W»CHH 
XJOOU 

< Eh w 

< H >i 
*CH J 

O U CU 

ou h 

H *C H 

< Eh 3 

< Eh H 

ouo 

< E-t G 

< HH 
UOO 

M H *C H 
Hm UOX 
0) a < EH £h 

CUX O U D4 
OU H 

EH<EH 

< E-i 3 

< EHH 
OUO 

<EH G 

< H I 
UOO 

EHrfl H 

uox 

<HEH 

uo c 

< EH W 
<EH< 

o u tn 
OUH 

<eh<; 

<EH CP 
OUH 

uo u 
uox 

rilHEH 

EH < H 
<Eh >i 
Eh<H 

UOO) 
EH <X 

eh<o* 

OU 3 

H < a> 

3 M 

H 30U G 

<d >< EHr-C 

cuuo o 

< E-* a> 

H < *H 
<Ehw 

UOO 

M H U O H 

vo > h <n U O 0* 

0"> M M 1— I O 

<aH > to E OOUH 
wC(0td30OUO 

a, u 

O.0J »C Eh 3 
UO -3 



Eh < G 

<EH W) 

UO M 

o u a) 
»C h to 

uox 

<HEH 

<Eh 3 
EH< 0) 

HUOtJ 

3 

HOU 0) 
flrtlEH >i 

UO <U 
H«CH 
<HH 

EH< W 
O U >i 
H <U 

H< M 

EH<H 

0 

UO M 
UO 

<eh a) 

rtlHM 

OUO, 
OU U 
Eh Eh 

U O a) 

< H H 

m 

u o a cs 

GUO M G 
6UOX «J 

CN 

Eh < fl) vo 

EH<XCS 

OU M 0 
OO O M 
H <w>h 

< H JH M 

u o a) a) 



Eh 

H < 

a) 

Ul Eh 
SE^ 
EH 

U 
< 
Eh 

Eh 
O 

M 

3 WU 
HHU 

(d 3 < 
> 

au 
< 



< G -H 
H WO 
EH< 

0] 

<DO 

<x w 

< Ou (d 

XI 

O M 
EH >im 

+J 

< w w 

U >iM 
<U-H 

o n 

UD 01 

Eh tn w 

0) 

OCX 
H « 4J 
Eh< 



<H 3 

OUO 

OU >i 
OUH 
OUO 

H< (fl 

ou< 

H'C M 
UOO 
H »C V) 

C> 00 
^1 CO 



< EH 3 
Eh < <l) 

EH < M 
UOX 
n; H I H 

ou cu 

OUH 
HEH<H 

WUO G 
Xt < H v) 

< H < 

UO 3 
H H < 0) 
HUOhI 

c 

GUU«J 
UUH 

ou< 

H < tt) 

EH <rH 

UOO 
U O M 

I UOCU 

6 

<d < Eh O 

MTJ UO U 

UO CU 

m M M M 

30G>HHEH<a 
nSX O^H M >h < Eh to 
weT3«04JOU< 
X to 

XX < H O 
UO U 
U O Cu 

<EH G 

< H I 
UOO 

LP CJ rH 
H < cd 

ou> 
<Eh a) 

EH <r-* 

< H M 

< EH 3 
<C Eh *H 
OUO 

H < a 

< EH W 

OU< 

H < rH 

eh < <o 
o u > 

Eh < M 
UOO 
H < W 

UOO 
H <X 
En < CU 

H < to 
O U >i 
H<U 

O U tn 

< eh >» 

< H 

< Eh 3 

< Eh-H 
OUO 

H < a 

H >1J H w 
M OU < 
O 

*W U UH 
H < (« 
OU > 

< H M 
UOX 

h < H H 

<d 

to E-« < >t 
M O U^H 

ouo 

H < 

OU-H 

OUO 

O m 
o ^ 

CO «-i 



^ < H >i 
O UUH 
<w O U O 

< H W 

< E-t N 
fCH,) 

OU G 

UOO 

H < 0) 
Eh <rH 
<EHH 

eh < a* 

< EH W 
OU< 

< H <d 
UOH 
OU< 

H < G 

< Eh 0) 
<Eh< 

U O tn 
OUH 
UO< 

< Eh O 
UOH 
UOD, 

< Eh «d 
UOH 
OU< 

< Eh 3 

OUO 

OU 04 
OUH 
Eh<Eh 

< eh m 
OUH 
<H< 

OUH 
Eh < « 
OU> 

<£h G 
<EhH 
UOO 

U O Q) 
E-t <H 
>< H H 

OEh< CU 
O < En W 
<D O U < 

< EH 
M UOH 
HOU< 
H 

td h < w 
H < EH-H 
COOK 

H Eh < <D 

G < H H 

XOU >i 
OUH 
OUO 

M 

H H < U 
W UOX 
XI < EH Eh 
M 

a> < eh 3 

io H < ft> 

etH<^i 

H < H 
OUO) 

< Eh CO 

UOH 
H < «J 
OU > 

uo c 

< H to 

< H *C 

O U 3 
UO J 



00 
CO 



< Eh H 
UOX 

< Eh EH 

< Eh H 
UOX 

r>; 1 1 1 » 

OU 3 
EH< O 

EH<lJ 

< Eh <U 
H < H 

<EHH 

H < O 
UOH 
UOO* 

H 

vo> M UO CU 
OHHH<H W 
3 «3 <d 30U< 
RJH > W 
10 G flj (d O U H-> 
H < 0> 

OU4J 
<EhS 
<£h to 

< EH >1 
<EH 1-3 

OU CU 
OU H 
H < EH 

< EH W 

< EH >1 
<EH»J 

H < H 
UOX 

< H EH 

<Eh 3 
<EhH 
OUO 

EH < C 
<H 10 
<EH< 

< EHH 

o u > 

< EH 3 
rt: Eh H 
OUO 

Eh to 
, EH >i 

< Eh J 

UO M 

<EH >1 

H < H 

<EH G 

< EHH 
UOO 

H < 3 
Eh< CJ 
UOhI 

<H 3 

< EhH 
OUO 

H < H 

<EH >1 

HrtJEH 
OU 3 

<j: ehh 

OUO 
OU 3 

H < a) 

UUJ 

H <H 

H < «J 
OU > 

OU 4J 
H < O 
M < Eh S 

o o u a 

m-i O U H 
H < H 



5 



GQ 
I 

CD 



IN 



cn 



WO 90/04788 




PCT/US89/04778 



e 



B< M 
Eh < H 

H < c 
#r, h in 
»t: i i »i; 

»C fci >i 
O OH 
OUO 

h m: m 

H < to 

u o c 

<Eh< 
<H tn 
UO < 

<eh c 

U O U 

< Eh w 

< H >i 

< Eh J 

U O M 
U O <D 

3 O C > H X 

(d X5 CUH o -p < H tn 
W gTD rd.C to O U M 
XJQ < H < 

OUH 
B < rd 
(JU> 

H < CP 

O U M 

uu < 

O OH 
B < id 
OU > 

< ^ 3 

< e«»H 

Eh < M 

< H >i 
Eh < EH 

< H 3 

< Eh«H 

oou 

< EH 1-3 
£H < Cb 

oo< 

UUH 
OU> 

< Eh W 

OU 3 
H < (1J 
H < m" 

<H M 
UO (D 
fH < CO 

UO M 

m .1; h r*i 
«j h »r: H 

CO 

^ OUH 

H < fd 

O O > 

M 

M h; h O 

H <^H 
H rC «3 
OU > 

<H U 
U O CD 
H »C to 



H H 

HlHHHH Eh 

id <d CflQ) M h h < 

.c e id «j<m sc o u u o 

X 0) QJ CJH^UU H< 

2 H < 

O C H < Eh 

cm uu * g 

< H 2 U) UO 
H<*! J30U 

Eh < 

UO U UO 

< H >i «C fcn 
Eh < H U O 

Eh < 

UO <1) H< 
Eh < ^5 H < 

Eh < 0* B < 

H rfj CU H < 

< £h 0) eh *; 
w OU< R< 
m rf; eh 
O < Eh 3 U O 
J3 < HH ' O U 
EHOUO <B 

H < Eh 

-Q < HH Eh < 

EOUO 

< Eh 

M XOU >i <H 
H H H < U UO 

«U <; h 

H CU< Eh M U O 

C to UOX H < 

C<HB h2 

Eh < 

eh< 0 <i5 

Eh<J3 

Eh < a* < H 

< Eh 

<£h fi UO 

< EhH < Eh 
UOO HUO 

2 Eh < 

UO U id < £h 

o u a> m u o 

< Eh W W O U 

< Eh 

OU -P 

Eh < a> eh < 

rfl Eh 2 < EH 

< H 

OU C UO 
<HH o U 

W UOO <H 

TJ i-t £h < 0 < Eh 

T3 C UO M H < 

EUOCU <H 

Eh< 3 rflEn 
Eh< 0) < eh 

UOhh- UO 

FH 

<Eh U E-i < 

UOJ= H< 

< £h EH ou 

O U 

< H *H H < 
H< rd < EH 
OU> 

<EH >i <H 
£h < Eh hS 
m M H < 

VOUU3 3XUO 
hoi UOi^I 

<n C UO 

Oi OUH M-CJ30U 
CniO B < <d 

OU> H< 
H eh < 

HOU 3 <B 

eouo ehpj: 

H < 

Eh < M o U 

OU <1J H< 

< H co H < 

U O 

u o a mm 

< M MM <§h 

H<Q* ojhtj o <h 

» A3 C C m B < 

O U 3 E OrH MM M < 

<HiH £££HODHUU 

OUO C34JXUO 
£ C W^UU 

UO>t 4J««-Q3UO 

O U-H C U O 

OUO wuu 



3 M 
C CU M 



EH< 
UO 
UO 
UO 
OU 
UO 
UO 



I 

E 

<d 

w no 
< — 

nHHHH>HH 

3 0 n ^hh^Sh 

(d 43 o (d -P & > 

W E TT fd jC iH W fd rH 
X id 

M 
M 
H 
td 
«H 
C 



*w C id H O U 

*H £ H U (J) 

j:^: a) o u 
rd 

M jC < H 
0) H H < 
J3 3C UO 
C H O U 

3 > eh >»: 

H< 
OU 
UO 

OU 
OU 

EH< 

<Eh 
Eh< 
UO 
<EH 
UO 
H< 
OU 

M 

M < H 
W U O 
-QUO 
OU 
HUO 
2EH< 
id<E-t 
M-l U O 

wou 



UO 
<H 
OU 
UO 
UO 
EH < 
Eh *C 
<H 
U O 
UO 

H< 
OU 

u o 

Eh< 
<EH 

u o 

UO 
UO 
H < 

< Eh 

OU 
OU 
H< 
UO 
EH < 
OU 
EH < 
*C H 
UO 
H< 

< H 

H 

EH < 

UO 
H < 

< EH 

H < 
OU 
H < 

< H 

< Eh 
UO 
H < 

< H 
U O 
Eh < 
U O 

< H 

< H 

U O 
U O 
ft < 
OU 
H < 
H < 
H < 
OU 

o u 

H < 



O 

I 

CD 



WO 90/04788 



PCT/US89/04778 



2 H Q D 

-h ta 3 -p 

X! Cll) 

HH< h < H UU H< 

-cuu a: uu h uu uu 

a<H <r uu m eh< uu 

-CUU 3H UU W UU 

W .UO CX UU X»<H H< 

^ 2: < h «-h*huu e*< eh < 

Cy- UO 3><H Hrt: H< 

H < GXIUU UU UU 

iwh< «m.quu uu uu 

uu H< uu Jauu 

St! P<-> e h< 

- - uu 



H< uu 



H 



<S uu uu 

U U UU Uf) rfcJ 



C ^3UU 4J<«XIUU UU UU 

CUU H < H nn Sfh 

Hmuu <H HHH HUU 

UU UU 0*<dCnH HHUU uu 

B-c juu h*: w co^hhhhh ouu m < h 

c U CJ <H 3HA3SO < H d) U U 

<^ Eh < (tfrH>W30HUU TJEHrfl 

<H < Eh WC(0(dD*OHUU TDUU 

HH ^U CUD C < H UU 

<H EUU <H 

" J UU 



<H 35 US 

uu uu 



UU 
UU 



?! P 1 uu -puu «>uu 

i 



- — w -PUU lOUU *£ Ph 

2 ^ huu wuu - (dh< <£ 

-p ih h < uu h i (n uu <el 

* CUU M < H < 6 H U U <H 

2 HUU S < H -H nj 0,H< w u U 

< Eh iHUU -C < • XJOU M UU 

M vo u U CLUU *nwn UU 3 > H H< #ff% 

0)o h UU <H 3 O CMH< G.S3 UU \£? 

«33H W3HUU < S CUH < H »W XI «r H U U 

£ id^HHH WHUU H < R W ETJHUU 3 > H < 

to m-h atd (o 3 u u a* Huu «jh< cquu ■ . 

WC6J=OUU.H+JQ4j5UU n ^ C ^P, H < 

> uu xwtotcuu a * H u u uu 

^HUU grtJH £ W U U UU 

CHUU 5 < 5 6 1 wEh< uu 

dEH< Sgu U U UU 

cuu uu 7 ' ou 2h 

UU fh*c ^ L 6"UO uu 

♦h ou rfpi n M Lt *oeuu uu 

£ C W U U < H £ Sf , ?2-'Oid>WBHUU < Eh 

UU Su ^ H <S) OX»0%H< UU 

MH< UU OOtnu)W OUU UU 

rdUU UU « fl)J30jMHH>HUU H UU 

CHUU UU 3rd3SMOE-i< m m <h 

JSUU h < (0>W3(dOUU MOD UU 

B < r2 to (0 (0 OiH OUU (03+J UU 

w h< uu acojuu c u> uu 

MMUU H< H<4J*HJ3UU 

HQ3UU £h< ^< — <EH 

-ecwuu < M UU M Eh < 

^»»MJ3UU < H X UU J5<EH 

uu uu vhuu au u 

UU H< 3><H J3UU 

MUU <H CJUU m -UU 

7j H < rtien 'MilUU J5S<B 

CUU UU UU CLf' — ' U U 

EUU uu uu x:heh< 

uu > U U HUU *w<Eh 

H »<: H<H (0H< C<EH 

yu huu m «juu .cuu 

UU H < flH < H < H 

H< H < ^ a. M uu <Eh 

r H i3 51! to C «3 m UU UU 

HP <H -Hj^iUU <eh 

UU UU ^=J=rrUU uu 

't-H; u.H 3UU UU 

H-i, .CH CUU .CH 

H UU M-iUU h< 

o O o 



WO 90/04788 / PCT/US89/04778 



I 

E" 

<~ 

m H H H H 
3 0 CH|HH 
cd;G CUO -P £ 



U13 
£h< 

UO 
<Eh 
H< 

uo 
uo 

uo 

<H 

uu 

H < 
UU 
H < 

uo 

UO 

uo 

H < 
UO 

o u 
ou 

H < 

H U O 

X ou 

tt H H < 
3 > UO 

M-iXJ 2 OU 

to O O U 
<HO U 
<B 
UO 

ou 
uo 

m u o 

to o u 

H < 
UO 
H < 
<H 
H H H O U 



X -Q lUHHHHUU 
Q*«J S H U O 

to a* a. o 
g-c to o uo 

o u 

Eh< 

< H 
H < 
H < 
<H 
UO 

UO 
<B 
UO 
OU 
H< 
UO 
UO 
H UO 
QtHHUU 
C w UO 

.C J3 *d U U 
-CrfJH 
UO 

eh*: 
o u 

< fri 
<£H 

M O U 
H H O U 
HQLJUU 

.C C to U U 

H 

< H 
rf.En 
OU 

ou 

H < 
UO 
H < 

OU 
<H 
<H 

< H 
H< 
OU 
UO 
H < 
H 'C 
H < 



(mhhhhoU 
U •»-» Cuid sou 

a o to ata uo 

<H 
<H 
H< 
OU 
M < H 
MUO 

(A 

.QUO 
H < 
H < 
OU 
UO 

fi: h 

< E-t 

uo 

< EH 
uo 

H 

cuo 
euo 
uo 

< E-t 
H < 

EH < 

o u 

Eh < 

H < 
m OU 
M < H 
in u O 
.QUO 
OU 
UO 
UO 

<EH 
EH< 

< Eh 

U O 

H H (JO 

* 2 H *C 
0 fltH ri: Eh 

W ^ o u 
DUO 

cuo 
«+h a u 

m u o 

VO > M O O 

a» H M H u o 
3 n* <d 3 Eh < 
rdH > WOO 
0) c flj (d O U 
H < 
UO 
Eh < 
UO 

H < 
EH < 
EH < 
Eh< 

eh*; 

<EH 

ou 

Eh< 

o u 

< H 

H 

a) o u 

T3 Eh < 
TJ U O 
U O 
U O 

< E-t 
OU 
H < 

h 

uo 
o u 
ou 

M h «; 

fliHHUU 
C (flHUU 

■rA JZ Q (J O 

.c h: h 

< h 

ou 
uo 

M < £-t 

d» < Eh 

W H < 

E H < 

< H 
H •< 
O U 



2 
<d 



<Eh 
UO 
H < 
< Eh 
UO 



W H ^ U 
-H O U 
C < H 
SOU 
OU 

uo 

<H 
UO 
<H 
H < 
H»C 
UO 
UO 
UO 
UO 

uo 

Eh < 
Eh < 
<Eh 

< Eh 

< EH 
OU 

< H 
U O 

< H 

M 

H < EH 
H OU 

(d Eh < 

rH < H 

cuo 
uo 

UO 
UO 
UO 

< Eh 

Eh < 
Eh < 

< Eh 
UO 
EH < 

* < Eh 
H < 
OU 
OU 
UO 

EH < 

< H 
U O 
EH < 
Eh < 
Eh < 
OU 
U O 
EH< 
UO 

Eh< 

H U O 

H H < 
C U O 
g H HUU 

0 (d<H 

w u u 

<H 

OU 
Eh «C 
OU 
UO 
Eh < 

< EH 

Eh < 
OU 
UO 
UO 

UO 

< Eh 
'CEh 
H < 
O U 
*C Eh 
U O 
H < 

I * 
U O 

H< 
<H 
UO 
M Eh < 
m X H < 
hhOU 
(0 U H < 
-h Cu< H 
C J0UO 
COO 



<H 
OU 
H H< 

H X < H 

H w 0 O U 
HQD<HUU 
HJ 3 -M U O 
X C w OU 
-P<M J3 H U O 
(d 

Eh 

-c OU 

ou 

H H < 
DUO 
HUU 
*d < £h 
OU 

uo 

<EH 

<H 
UO 
Eh< 
UO 

<EH 

SU 

OU 

*: eh 
ou 

ou 

fcH< 

uo 

H < 

EHrti 

UO 
OU 
UO 
< Eh 
H < Eh 

E Eh < 
<EH 

UO 

<EH 

OU 
<Eh 
UO 

uo 
ou 



<EH 

< EH 

O U 

< Eh 
UO 
EH < 
<Eh 
H< 
EH< 



(d 

s T 

1 — ' H H H 0 
H H H H rd 

W DjDjO 

EjG W UriHHHH>H 
X)td30B>HH>H 
cd 43 d(H O aj 4J 



0) < Eh 

W H H < 
E HHH< 
H QDUU 
as 3 +J UO 
uuu 

4J<M JQ UO 
EH< 

EHrtl 
<H 
<H 
H<H 
©rtlEH 
« Eh < 
EH< 
OU 
H< 
EH< 

EH< 

H< 

Q* Eh< 
(0 H < H 

w a> < h 

(0£h< 
E £h < 
OU 
UO 



<H 
<H 
Eh < 
OU 

<EH 

<EH 
<EH 



§3 

td 



a) 
(d 
4= 



(TiHH 



UO 

ou 
uo 
uo 

3 0) 3 H uo * 
(d (0 w h o u 

W J5 «HUU 

•H < H 

CUO 

H <£H 
OJ rtl Eh 
W Eh < 
E Eh < 
UO 
UO 
UO 

ou 
uo 
uo 

<H 
<Eh 
*CEh 
^ H 
<H 

Eh 
OU 
O U 

H 
U O 

< H 

< Eh 
<H 
UO 
UO 

< H 
OU 
H < 
O U 



OU 
OU 
UO 
UO 
H< 
<Eh 
OU 
OU 
<EH 
UO 



ou 
uo 
uo 

< H 
EH < 
EH < 

M H < 
3 U O 
HUU 
(d < Eh 

OU 
H < 
<EH 
OU 
H< 
UO 
OU 
UO 
<H 
UO 

UO 

OU 
U O 

< Eh 
UO 
EH < 

EH rtj 

UO 
OU 

MUO 
M*w H < 
G C < Eh 

Rj^ou 

H < 

OU 
Eh < 
UO 
Eh< 

<Eh 
UO 
<£h 
OU 

< E-t- 
UO 

ou 
ou 

<H 
UO 



I 

CD 



WO 90/04788 5 / PCT/US89/04778 



^ 3 H 

" C flu M 

oy auu uu £ u<£ 

UU UU H h- ug 

H< _ UU UU CUH HH UU 

I <H HH UU 5x^d33oO 

uy h uy wcuoiuo 5<M.2a88 

Eh< M H < gJ3(dUU COO 

Eh< O UU GUU inn 

U U (d UU < H UU 

U U H£ < H <H UU 

UU H . H< <H UU 

H< <0— <EH UU S3 

< Eh TJvoh UU UU — . .a; ti 
UU ChMHUO U U ( o3 
<H Dd)3UO UU H UU 
UU «J id WOU <H (d < h 

uu iflxjflou uu J= 35 

UU H< H< s 88 

<h 53 388 mS g* £ 

<d«EH h HH h S3 5h 

< H UU UU <d 3 +J CU H UU e_oE*«!riri 

II II fill «Sf 

< H Eh < u u ih nnn C fi F2 

uu uu uu 88 







EH < 






O U 






Eh < 






O O 






&H < 






O CJ 






EH rfj 






H 










3 


tit) 




H 






(d 


tH 






\J \J 






< H 






UU 






H< 






O CJ 






CJ CJ 






CJ CJ 


H 




< Eh 


id 




uu 


6 






U) H 




<EH 


J3HHH 


H 


u a 


OittJ CuHH 


u CJ 




3 


uo 


g.c u 0 « 


uu 


to s 


0 


uu 




H 





H< EH< UO rfH . - 4 

<h uu vo uu 05 uu 

M 00 EH < 



< H UU H (N H UU N 0H . ^r^,~ 

<H UU ^HH>UU UU ^U ^ 

EH< <EH.WCUCHUU UU 3 R ?S I * 

<H 2h Cn«id(d<H uu I < 

UU UU rfpi S f\ <, eh VM 

I 



fC fH r*« c-i w ( «i i V 10 ^ r-i r j r*i -i ^\ 

Eh < < H CUU <c '5^' 

u u 2h uu £ g 5 

uo uu <h 5S ^ - 

U U UU <H 2rf < h 

uu <h Su he3< 

<h 88 S«SH 

<H UU CJU 



UU UU ^ff\ 



<H ^5^88 « -2uu 

huu h88 <h s 2 

«UU M^I<H < H C td H 8 8 hSSh ^ «f» 

^xtduu 5nwc hh«8u 

^ ^ ^ u < H UU JC(d34JJ2UU 

EH< 0)<H n3-H CH< < ^ HTJ S td — UU 

«H<^HCncdUU <h ^ X5 I UU 

Eh< BH< CJSMXIUU UU nH HHH>H H • h H < 

<H H rC H u U 30C>hh>< K^Hid <R 

r , CH ttJ OmH O (CUH E^J^HH 

EJ EH < g CTU U UU W 6^3 «J£H U)H (OHHXHHOU 

< ftj UU (dUU < h XC^SXICUflJ-tdWUU 

uo <h +jh< <h a* « scuuuu 

M H < UU UU HrfH « 6 H-£OUU 

. H y° uu muu ^jh hh 5h< 

'HUU H**H H < UU o < H t)H DDh U U 

*f^S i! C "P -D < H CnrdD^CUHUU 

U U -H -H < H H< EUU JCJ=CWC(dUU 

H< CUJCUU H < UU +J*WJ3hH£UU 

<^ <Eh h < UU ££OU 

H < H < Eh Eh < <r p-i UU 

S<H yu H< *c H 88 

= H rt. <H UU to ti UU 

uy uu < h <H 

H< Eh< UU Sh UU 

h? £'5 ^£ uu uu 



uu uu 



o 



SUBSTITUTE SH^ET 



WO 90/04788 




PCT/US89/04778 



H < 

ou 
o u 

(JO 

ou 

< H 
H < 

00 
uo 
uu 

<H 
B< 
OU 
UO 
<H 
UO 
H < 

MM O U 
MM < H 
W M U O 
•O H OU 
J2HUU 
4J H < H 
+J M O U 

<dH< 

C UO 

M 

X UO 
M O U 
3 > M < H 

c ja o* h uo 

4-t.Q C id OU 
•HXIUO 
43 43 OU 
OU 
OU 
OU 

UO 
H< 
OU 
H < 
OU 
OU 

o u 

UO 
OU 

o u 
H< 

B< 
OU 
H < 

o u 

OU 

o u 

UO 
OU 
<H 

UO 

^ O U 
tJicd 3 ft* H U U 
43 43 c w c id ou 

43 43 ou 
OU 
OU 
*CH 

UO 
H< 
OU 
UO 
UO 

u o 

OU 
<H 
<B 
UO 

<H 
OU 
<H 
UO 
OU 

ou 

H M M U U 

M OU 
3UO 
to Cl (0 
E J= M UUO 
2 OU 
<d m H < 

W o o u 

vm O U 

u e> 
ou 
< H 



4= 
jC 



M MM 



2 

rd < H 
M-J U O 
W U U 
UO 
UO 
<H 
Eh < 

<H 

< Eh 

<H 
OU 
<H 
OU 
OU 
<H 

< Eh 
£h< 
OU 
UO 

M 

ZOO 
as H < 
»w < H 
W O U 

< Eh 
UO 
<Eh 
UO 
OU 
UO 

u o 

B *i; 

rilEH 

<Eh 
<H 
OU 
H< 
OU 
B< 

OU 
OU 
UO 
OU 
H< 
H*CfH 
d) EH < 
T3 *C H 
CUO 
vo U O 
00 

HCNH < H 
•H QiidUU 

oito OuEh rt; 
43 43 fdOU 

< H 
O U 

< fcH 

M OU 
0> H < 

*a m u o 
(d< eh 

MOO 

eh <: 

EH < 

< Eh 
OU 

< Eh 
UO 



o v 

10 c 



o u 

< Eh 
O U 

< H 
m UO 
2 Eh < 
(d rtl H 
**-t M U O 

w x o u 
OU 

3 

cuo 

4-1 O U 
EHrtl 

< H 

m h; 

UO 
m < H 

a < R 

to H < 

e b < 



M 

3 M 

ca 



UO 
Eh< 
<H 
H< 
H< 
OU 
OU 
U O 
<H 
EH< 

< Eh 

H< 
OU 
OU 
UO 
OU 
OU 
<B 
<Eh 

u o 

UO 

< N 

u o 

M H < 
3 UO 
■HOU 

as < H 

UO 

H < 
OU 
OU 
UO 
OU 
<H 
OU 

UO 
OU 
OU 

u o 



3 > H < 

*H43 U U 
OU 
UO 

bi< 

H< 
OU 
UO 
H < 
O U 
O U 
UO 
H < 
UO 



On M 
C id M 
'H J3 S 



OU 
UO 



UO 

o u 
o u 

H < 

u u 

a < h 
o h »-c 
(0 o u 



3 >H< 
C^IUO 
*H J3 U U 
UO 
MEH< 
M*WU O 
O C rtj R 
M -H 

CUJZ O U 
Eh< 
U O 
< Eh 
U O 
H 

U U 
OU 

u o 

CUO 

EUO 
H< 
H n; 
UO 
OU 
UO 
UO 

i H < 

H -C 

UO 

a) a- m m o u 

C (flHUU 
-H JZ <U U O 

-C OU 
«C H 
U O 



0 M 
Si U 
E m h 



a3 

HOU 
COU 
<H 
H< 
<H 
UO 
UO 
H < 
H< 
H< 

M< 
H< 
OU 
UO 
OU 
OU 
Eh < 
UO 
OU 

EH rC 

M 

MM H < 

M Q O M U U 
its 3-USHUU 
X C 0) C« MO u 
4J<W 3 MU O 
C (UUO 

*w o u 

J3 O U 



<H 
< H 

OU 
UO 
UO 
>< H 
H <C H 
tdOU 



O 

*— • M 
M M I 

M 0 -P M < H 
O O W M U O 

oj o)Xi oihuu 
id oou 
JS id O U 

X < EH 

< Eh 

< B 

UO 
H OU 
M < H 
M U O 
<D M U O 

jc td O U 

<B 
<B 

< EH 

UO 

o u 

< H 
M OU 
M H <C 

M x o u 

id M EH < 
H U< H 
C O.UO 
to 

C<H 

< Eh 
OU 

< Eh 

*tf EH 

< H 

O U 
OU 

< H 

UO 

OU 
UO 

< EH 
<H 
H *r. 
<H 
OU 
OU 
OU 

o u 
<B 

M UO 

C < H 
-H < H 
J= O U 
-C B 
UO 

< H 
UO 



I H Eh < 
E 3UO 
0 i-tOU 
*D *d < H 

— M < H 
M M HO U 

M 0 4J H < 
U 0 W U U 
W <U4D UO 

UO 
UO 
UO 

e eh «c 

o OU 
73 UO 

— M OU 
M M H OU 

M 04J<H 

u o touo 

to 0)^5 UO 
<H 
H< 
<H 
OU 
<H 
<H 



Eh< 
<H 
EHrfT 
UO 

<EH 

OU 
OU 

<EH 

UO 
<H 

OU 
UO 
UO 

u u 

< H 

< Eh 

< H 
OU 
UO 
OU 

OU 

EHrf: 

MOU 
•HOU 
C < H 
EOU 
►C H 
UO 
Eh < 
OU 

< H 
<H 
UO 
H < 
U O 

H O U 

a uo 

J» rtl Eh 
2MOU 

truo 

as 

4-> EH< 
<H 
<H 
<H 

< H 

U O 

< EH 
U O 

H Eh < 

£ < H 
*h U O 
10 O U 

h:h 

OU 
UO 

<EH 

OU 
H< 
UO 

UO 

u o 
u o 
u o 
u o 

OU 

u o 
u o 

H < 
UO 



OU 

<H 
H< 
OU 
Eh < 
UO 
OU 
UO 
<H 
UO 

M EH < 

3UO 
HOU 
cd<H 
Eh< 
<H 
UO 
H< 
UO 
B< 

H < 
M Eh < 
Q* M M U O 
C (d M O U 
•H 43 0) U O 
J3 id OU 
43 OU 
EH< 
OU 
UO 

OU 
<R 
< Eh 
OU 
OU 
OU 
UO 
Hrfl 
B< 
UO 

UO 
UO 
H< 
UO 

us 

B < 

UO 
UO 
OU 

UO 
UO 
H< 
OU 
H < 
UO 
UO 

<B 

£h< 

H 

M M O U 

to cuuo 

E 43 UO 
<H 
H< 
EH < 
MUO 

wou 

^rUO 
3 

cuo 

m OU 

UO 
UO 
UO 

<EH 

OU 
UO 
UO 

B< 
H< 
OU 
Eh< 
UO 
UO 
H< 
UO 
Eh < 
M UO 

& M 

C (dOU 
•H jC U O 
43 430U 
H < 
OU 
MOO 
H H< 

cuo 

EUO 
UO 



CD 
I 

CD 
U. 



o 



SUBSTITUTE SHEE1 



WO 90/04788 



2. 



3/^ 



PCT/US89/04778 



EH< 
UU 
H < 
O U 
UO 
EH < 

< Eh 
H< 
UO 

<H 

M H O U 

w a,u u 

EH < 

< Eh 
H< 

UO 
UO 

ou 

UO 

HOU 

CX»UU 
MH.Q O U 
UO 

UO 

< H 
OU 
U O 
U O 

u o 
o u 

<H 
U O 
Eh < 

Eh*: 
O U 
U O 
U O 
UO 
UO 
UO 
U O 
<H 

< Eh 



CldH 



CO 



OU 
UO 



H <N M < H 
< rH J U O 

•H CU (0 o u 
CntO CUEH < 

Eh < 
O U 
H < 

U O 

o u 
o u 

OU 
H H < 
3UO 
HOU 

UO 

UO 
Eh< 
UO 
OU 
UO 
Eh < 
H < 
OU 
UO 
Eh < 

OU 
OU 
<H 
Eh< 
OU 

EH < 

OU 

o u 

UO 
En < 

£-i < 
OU 

IH < H 

Q)U O 
TJH< 
*OU U 

e-« < 

< H 
H < 

o u 



OU 

EH< 
EH < 

bs 

£h< 
OU 

OU 

<H 
UO 
<£h 

eh< 
uo 
o u 
EH< 

OU 
OU 
UO 

OU 
U u 
<H 

EH < 

OU 
B< 
<EH 
H< 
OU 
HOU 

eou 
uo 

OU 

o u 

< £h 

u o 
o u 
<EH 

M < 
Eh < 

< Eh 
O U 
OU 
<Eh 
UO 
<£h 
<Eh 
Eh< 

OU 
HOU 
HH< 
to U U 
XXH 
H UO 
H 2 U O 

X > o u 

<8» H H < H 
3H(fl>UO 
c X XI 

3 > < H 
CXI UO 
*WX> O U 
HOU 
M£H< 
W U O 
A< H 
UO 
UO 

OU 
UO 
H < 

< H 
H < 
H < 
UO 

< H 
OU 
U O 

< H 

u o 

< H 
OU 

< H 

< H 
H < 

H O U 

H H H H U U 

Ejc oubjuo 
wcooo 

< fH 

UO 

MOO 

w u-» H < 

a> c o o 



I 

H 6 
H H id 

gjjnHHHUO 
3 O G > H< 
<d X) CUH < H 
to g^o <d O U 

UO 
H < 
H UO 
30U 
«— I 

H < 
OU 
OU 

Eh < 

o u 

<Eh 
OU 

< fH 

X H 

< EH 

< EH 

< Eh 
OU 
OU 
UO 
H < 
H< 
UO 

UO 

< Eh 
Eh < 
Eh < 

HOU 
M < Eh 
W U O 
■QUO 
O U 

< Eh 

<EH 

OU 
Eh < 
U O 
OU 
Eh < 
UO 
Eh < 
H UO 
OU H O U 

c id 

•H J3UO 

x; x:ou 
En < 
uo 
Eh< 

< H 
H < 
O U 
OU 
Eh < 

H < 
Eh < 

< Eh 
H < 
OU 
<Eh 
UO 

< H 
OU 
OU 

< H 
<Eh 
OU 
<H 
H< 
UO 

< H 

u o 

<Eh 
H < 

U O 
OU 
OU 
UO 

< H 
H < 
UO 

< Eh 

< H 
m H < 
H 

*"H UO 
(D H U O 

(0 <u o u 

OU 
OU 
H < 
OU 

•i: h 



i 

£ 

td 



— Eh< 

I UO 

e eh < 

«d H < 

m h H U O 
30CH< 

W STJOU 



^ - 1 
< ^ euo 

m M M M M H (dUO 
3 0C>m>hT3H< 
td A a*H 04J«— »< H 
W 6*0 (d4S W H O U 
X JD H < H 
0 < H 



I 

e 

(d 

<— • 

ro M H H 



eou 

<Eh 
<Eh 
u o 

H< 
UO 



30CHXHH< 

« g'C JS WrHOU 
X JQ (d O U 

I < H 
H < H 

(d < Eh 
J= < H 
J5<Eh 
* O U 
S<H 

H H^-U O 

Oi H H H 
C (d H Q =) O U 
*H id 3 4-» U O 

£ x: c w u u 
4-*iw .n u o 

<EH 

Eh< 
H< 

<EH 

OU 

< Eh 

H 

X UO 
^ H O U 
3 X Eh 
CJ3UU 
»W J3 O U 

rC tH 

< EH 

u o 
o u 

Eh < 

H < 

H < 
OU 
Eh < 
H< 
Eh < 
EH < 
Eh < 
Eh< 

EH < 

OU 
OU 
Eh < 
O U 
OU 
UO 
OU 

<EH 

EH < 
O U 

O U 
Eh < 
u o 
OU 
UO 
UO 

< H 
UO 
UO 

< H 

< Eh 

< H 
OO 

►i: h 

< H 
<Eh 

a o 

OU 

o u 

UO 



Eh< 

< EH 
<B 

< EH 

H < R 
H H 

0) W H < EH 
w id *d eh •< 
B HXH< 
id Eh 
Eh ^ 

u o 

m H H H U O 
30C> HHH< 
(d JQ 0*-H H Jh rtl EH 
W E*0 id 0 +J OU 



I 

id 

H'O 



id 

*o — 

h e 

h id 

0 H'O 



XXi<EH 
Eh *c 
UO 

J5<EH 

auo 

J2EH< 
EH< 
UO 



Ehhhhh Eh < 

3 O C H >H W 
id J3 CU04J ><EH 
W ET3 J3 WHOU 
X-Q idOU 

< Eh 

< Eh 

< Eh 

U U 
Eh < 

< EH 

Eh < 
H < 

< EH 
H OU 

H < EH 

H O U 
id H H < 

rHffi<EH 
C O.UO 

0) 

-QEH< 
OU 
OU 

H < 

Eh < 
£h< 

EH < 
<EH 

O U 
O U 

O U 
H *C EH 
Ortl H 
0) H 
EH< 
OU 
UO 

rt: eh 
uo 

EH < 

U O 

< EH 

< EH 

< H 

< EH 
O U 
UO 

o u 

OU 
Eh < 

o u 

H< H 

a) u o 

'O Eh < 

t: u o 
o u 

HUO 
m < Eh 
cn 

-COO 
H < 

u o 

H *C 

o u 
o u 

OU 

o u 

UO 



OU 
UO 
H< 
H < 

as 

~ h < 

I UO 

e eh < 

td OU 
HTJ 

<C— H < 
nHHUU 
3 0 C £h < 
(d XI CU< EH 
10 E'DOU 
U O 
O U 

< Eh 
HUO 
0) Eh < 

TDUO 
Eh < 

< Eh 
Eh < 
UO 

> H UO 

HUH < £H 

flJ-H C U O 
H CT>rd O U 
cx: J3 HOU 

rH 

C< Eh 
EOU 
Eh < 
O U 

< EH 
U O 
Eh < 

< EH 
H < Eh 
0) H < 
(0 

e eh < 

U O i 
OU . 
H< 

< EH 

< EH 

UO 
UO 
<EH 
EH < 

Eh< 
OU 

<EH 

UO 
<Eh 
OU 
Eh < 
UO 
Eh< 

o u 
u u 

Eh< 
Eh < 
UO 

< EH 

<H 
<Eh 
Eh < 
OU 
<H 

OU 

<EH 
EH < 
<EH 
Eh < 

< Eh 
Eh < 
OU 

< Eh 

< Eh 

<H 

Eh < 
UO 
Eh < 
<£h 
<£h 
UO 
H < 
<H 

H 

H H < fH 
0) H H < H 

10 10 Id H 'C 

E M j= H < 
Tf id H < 
EH < 
O U 

< H 
O U 



CO 

I 

o 



SUBSTITUTE SHEET 



WO 90/04788 




PCI7US89/04778 



uo 


H < 


ou 


H < 


uu 


H < H 


<H 


<1) H < g-r 


uu 


U) <D H < 


u o 


E w H < 


uo 


(0 ffC Eh 


H < H 


H < 


«J U U 


U O 




Eh <, 


U) H H 


iJHQDUU 


H ('It) 




H n 




w u O 


1 1 lit n r hi 
,U U U 


ifl H U O 


U O 


^ H < 


< H 


0 < EH 


H < 


4H O U 


< H 


U O 


O (J 


H Eh < 


fin < 


HUO 




c 


t— • «; ft 


S U O 


1 f~i **« 


O U 


t— t w r 1 n 

~ »JU W W 




l_l ^ 


U O 


r" 1 3 ? PS 


H 


ft) *** nf wi 


**« tH 


rd <MJ30U 




£ H < 


E-» < 




cr* «; 


H S *C EH 


u 0 






W H H U O 


< H 


Xt VO > H CJ O 


< EH 


<Ti HHHUO 


U O 


3 id Ql DUO 


OU 


rd«H (TJ WUU 


H H < 


w cx: idou 


ID M U O 




C\ H M U O 


uo 


3 id 3 H < 


H < 


(0 > 01 0 U 


< Eh 


W (d nj OU 


UO 


EH < 


u 0 


^ O U 


< H 


1 < H 


Eh < 


M < EH 


Eh < 


M OU 


U O 


H H < EH 


O U 


UJO( HUO 


O U 


id c dOU 


HUU 


j3-h x: u 0 


ih < e< 


• xj x; 0 u 


c 




goo 


H »— f— « < B 


0 U 


H M 1 O U 


U u 


H VD M U O 


u 0 


O 0\ M H U O 


< H 


(0 3 3 H O U 


E-* *< 


x: (0 w 0 0 u 


< Eh 


w (0 nj O U 


OU 


x; < h 


u 0 


• < EH 


< Eh 


M S O U 




M H ' — ' 


Ou fd m O U 


U O 


V) VUt—i U O 


< Eh 


E jG tnU O 


< E-t 


O U 


H rtl 


< H 


< H 


U O 


OO 


UO 




OU 


h <; 


< H 


OU 


UO 


H < 


UO 


0 u 




uo 


<B 


H < 


< Eh 


O U 


Eh < 


U O 


< E-t 


u 0 


<C Eh 


u 0 


U O 


uo . 


O U 


H H < 




h *w 




<u c u 0 


U O 


H -H < £-t 


H < 


o*x; 0 u 


< H 


H < 


E-t < 


UO 


EH < 


u 0 


H < 


0 u 


*C H 


H < 


O U 


H #< 


< H 


OU 


U O 


< H 


> U O 


H < 


M H < 


< H 


M (0 u O 


U O 


HHHOU 


M U O 


a. *o c 0 u 


h < 


w a u 0 


o< eh 


ex; m u 0 


<«uo 


x: '«! h 




auo 




x: H < 




> — 1 




0 











H < 
<EH 
H< 

OU 
OU 
Eh < 
H < 
Eh < 
OU 
U O 

H< 
OU 
U O 
H < 
U U 
O U 
U O 

< Eh 

u o 

H < 

OU 
H < 
OU 
OU 
H < 
OU 

00 
— m e» < 

1 2 < EH 

H (dUO 

WUU 

2 OU 

< EH 
HX UO 

W 3 > H < 

cuGjauo 
o u 

B < 

EH< 

< H 

u o 
uo 
o u 

H< 
EH < 
OU 

EH < 
EH < 

OU 

U U 

< EH 

< B 

u o 



H 

CU H 



C (dHHOU 
•H X 4J CUU O 
XJ XJ U) woo 
6 *w H < 
Eh < 

EH < 

OU 
<£h 
Eh< 
M < Eh 

WH< 
6H< 
OU 
H < Eh 
MUO 
w 

XiUO 
OU 

uo 

Eh < 
H < 
O U 

< H 
H < 
O U 
<Eh 

< Eh 
H < 
O U 

< Eh 
O U 

< H 
HH< 
3 U O 
HOU 
«J < H 

< E H 

J-H M H O U 

(uHHHHOU 
J~t -H Qt as 3 O U 
O U W Q*(d U O 
u> C &JZ OUO 
O U 
H 'C 

h 

o u 



uo 

H< 
OU 
EH < 
En < 
OU 
UO 
H < 



I 

E 
(d 

m H H 

DOC _ . 
tdX( aH < £h 
W EH3 3 O U 
> 

o*uo 

H UO 
HH Eh < 
CU)H U O 
E^HHUO 
3 (d 3 Eh ^ 
(d > W O U 



(0 (Q 



(d OU 
UO 
H < 

H < 
UO 
UO 
HH< 
3UO 

•HOU 

(d <eh 
H< 

OU 

OU 
UO 
OU 

< Eh 
<R 
*tl Eh 

< Eh 

< EH 
<H 
UO 

OU 
Eh < 
OU 

H EH < 
H EH < 
HOU 
(d Eh < 
H < EH 
C U O 
UO 

UO 
UO 
UO 

(d U3 0UH H < E-t 

w ets (d h o u 

rd EH< 

rH<EH 

c UO 

<EH 



EH< 

H< 
OU 
<EH 
OU 
UO 
OU 
OU 
rtlEH 
<EH 



1 

E 
id 

H'O 
m H H H 



I 

E 
*d 

H'O 

m H H UO 
3 O C H < 
(dXl Oi<H 
w E *D O U 
UO 

< H 

<H 

UO 
UO 

uo 

> 

H H < 
H (0 Eh < 

H HH O U 

did cou 
W Q4 uo 
Ex: uo 

H EH < 
3 U O 
HOU 
<a < H 

u o 

Eh ft 
Eh 

< H 
U O 
Eh < 
Eh < 
UO 
OU 
OU 



H OU 
XX H < 
JL OU 
XIHOU 
U H < 
W U O 
J3 < Eh 
O U 
H < 
O U 



H < 
UO 
H < 
H < 
H < 
H < 
UO 
HOU 
2H< 
(0 < Eh 

m 

wuu 

< EH 

< Eh 

H < 

OU 
UO 

u o 

H< 

< Eh 
UO 

H 

HUO 
HOU 
<d H < 
H < Eh 
CUU 
H 

O U 
H < 
U O 

< Eh 



H 



X H 

*r H 

3 H 



EH < 
EH < 

UO 

EH < 

U O 

EH < 
EH < 

< Eh 

< EH 
H< 

< EH 

u o 

OU 

EH < 

U O 

< EH 
U O 
O U 

v H < Eh 
3 > U O 
C X» 

*W Xt O U 
U U 
EH < 

< EH 

EH < 
H < 
HOU 
HOU 
H H < 
(d < Eh 

H 

CUO 
H «< 
UO 

< Eh 
UO 
E-» < 

< H 

H < 

Eh < 
O U 

H < 
U U 

< Eh 
U O 
OU 

u o 



C DHHUU 
mh (d 0) M O U 
£ id^OU 
<U U Eh < 

H < 
OU 

< Eh 

< E-« 
H < 
O U 

< H 

< E-< 
OU 

< H 



CU H 



I 

H 
H 

(d 
a 



a> h h 

« rd id H < 

E mx; Eh < - 
. 'O (d£H< 

uo 

< EH 

<H 
OU 
<Eh 
UO 
-OU 

I 

• • H<H 
(d Eh ^ 
XI < EH 
XJ u o 
• * H 
S U O 
H*-u O 

H H O U 
■H £ H Q D U O 

xj x: (d 3 4J o u 

JC c w 
4J4HX1 UO 

u o 

<£H 

Eh< 
<H 

< EH 

Eh< 
<Eh 
OU 
OU 

OU 
UO 

<H 

H H U O 
HH<H 
Tl U < H 
C GUO 
•H -H Eh < 
XJXJ OU 
UO 



H H 
HJHH 

and >. 

XIXJOHHH HOU 
(d KJ didbHHOU 

Ul Q4 M -H 3 U O 

Ex; u o td u o 



OUO 

o u 

Eh < 
EH < 
U O 
Eh< 

UO 
O U 

Eh< 
OU 
<H 
OU 

uo 
uo 

<EH 

HOU 
XUO 
^OU 
30U 
CUO 

m ou 

EH< 

<H 
Eh< 
OU 

EH< 
OU 
<H 
H< 

< EH 

< H 

OU 

< H 
HOU 
0)H< 

TJ UO 
H < 
H < 

< H 
UO 
H < 
OU 

< H 

< H 
U O 

u o 

«: H 

< Eh 

u o 

H < 
H U O 
<0 H < H 
W us H < 
Jh U O U 
01 < H 



o 
10 



I 



SUBSTITUTE SHEET 



WO 90/04788 




PCT/US89/04778 



vo 

00 



<R 

< R 
U O 
UO 
UO 

< R 



£ 

h cd 



H(NHUO 

•H acd H < 

,cq tdou 
CJ o 
H < 

u o 

< H 

uo 
u o 

< H 
<H 

R< 

ou 

H < 
H<R 

cro u 

(OUU 
-M H < 
R< 
OU 

< B 

uo 

^nHHHHHUU 

oi x) an o -p < R 
W gt3 as wuu 
XXKR 

R < 
ou 

R< 

o u 

r— u o 

I uo 

£ < R 

<a R< 

WO H < 

< — UO 
m H H H H R < 

rdXJ ao 4J £ < R 
W E*OJ3 WHOU 
XJ3 td O CJ 

< H 
<R 

UO 
R< 
UO 

r< 
uo 

<R 

<R 
<R 

< H 
OU 
UO 
OU 
OU 
OU 
OU 

HUO 
HR< 
OR< 
XlUO 
ER< 
H < 
OU 
UO 
rt R 
<R 

H 

C < R 
6<R 
X OU 
OU 
R< 
H < 
<R 
UO 
R< 

< H 

us 

oo U O 

<H(JO 

*h aou 
cnto r < 

£ J30U 
<R 

< H 

< R 



1 

T3 



u o 

•C R 

H < 
Eh *C 
Eh < 
H *C 
CJ o 
H H 
2£ *C R 
id U O 

I w O U 

rH <d U O 
HH'O R < 

o<— R< 

X3 rn h H U O 
E 3 O C H < 

hj jq rx< h 

R < 



o 



rH 0. 



<R 
UO 
<R 

< R 
<R 
R< 
<R 
<R 
<H 
<R 

<R 
O U 
<R 
H< 
R< 
R< 

< R 

R< 

OU 
R< 

<R 
<R 
OU 
R< 
E-i < 
R< 
<R 
R< 
<R 
UO 

< Eh 
Eh < 

< Eh 
OU 
OU 
UO 
OU 
*CR 
OU 
R< 

<R 



C W H U O 
Xi td R < 
E UO 
w B < 
XI OU 
H < 
R< 
<R 
R< 

B< 
O U 
OU 
OU 

<r 

UO 

EH < 

< R 
R< 
R < 



R< 
<R 
UO 
OU 
<H 
rt: R 
OU 
R < 
R< 
<H 

R< 
R*C 
H<H 

an < 
w < h 
w < Eh 
uo 

R< 
H < 
Eh < 

EH < 
EH ri: 
UO 
H U O 
H H < 
O m H < 

a muo 

fc: <0H'C 
<U UO 



HH S 

?y y owou 

to (0 W Q) C F-i 

w-c < SOU 

u o 
n; h 
uo 

H < 

< EH 
H < 

OU 
U O 
O U 

o u 

<R 
Eh < 

< Eh 

< Eh 

< H 

< EH 

< EH 
H< 
<Eh 
Eh< 
UO 
UO 

M < EH 

0) < H 
w H < 
6H< 



< EH 
UO 

< H 



H 
H 



W H O U 
«J X H < 
rH Cb<H 

c w u o 

X» H < 

< EH 
EHril 

EH < 

< H 

Eh < 
<H 
U O 

u o 

OU 
H < H 

a) < h 

H < 

'O UO 

M M H < 
HHHUU 

■a >i4J u o 

(d to (d o u 

H< 
UO 
UO 
<H 
UO 
UO 
OU 
H < 
O U 

< Eh 

<R 

< Eh 

OU 
UO 
U O 

r-.UO 

I UO 
H H < 
td H < 

-C Eh < 
• < Eh 

2UO 
H H '< H 

Oi M H H U O 

c id w a » o u 

•H£ Id 3 4J U O 

JZJZ X C U) o u 
«U4HXJ u o 



00 

m 



fN 



o 
m 

o 



m 

CM 



m 

fN 



CO 



















t n 






m t 










rH 


rH 




*r 


rH rH 




a\ 


IT) ro 






VO TT 


vo 




CO rH rH 


rH 


T 


OOOH 




h in <«r fN 


fN 


H 





VO rH CUVO r- O 
in JZ O <N CM 

fN cn • c\ vo 
m 5; ro m m 
w o 
rHrHC^CAO\r*-<Nf*> 

aicncotntncofNTT 



< R 
'i: R 
UO 



< H 


UO 






> 


0 


R < 


H R < 


XIUO 


<R 


<d R < 


e r < 


UO 


HOU 


0 u 


H -C 


c O U 


u 0 


UO 


OU 


R »C 


<R 


OU 


R < 


R< 


< R 


R «C 


< H 


R -< 


UO 


< H 


< R 


U O 


OU 


< R 


UO 




t-H 




0 


O 


0 


CO 




c 






tn 



in — f C • 

M u *-0 '-U < 

o HUOUX 

in 0<U>-OR" 
O^UOURR 

- < Z R U a. R U 

— OR > — OC O — O 

O (-Iwl-Hl-Hw 

C H H M H H H H 

(C u u c jz - * 
^. <c « c < c <c « 



I 



1 tRftTlTUTE SHEET 



WO 90/04788 



PCT/US89/04778 



CO 

vo 



CO 
CO 



CO 

vo 

CO 



CO 

p- 



CM 



o 

CN 

p» 



tn 
rsj 

CM 
CN 

in 

CO 



o 



CTi 

cn 
cn 



CO 

ro 



vo 
t-f 



vo 
o 



VO 

p- 



CN 



VO 
VO 
VO 



CN 

VO 



o 
cn 

VO 



in 
o 



in 



VO 
VO 
VO 



6 
O 



<N 
VO 



T CN 
ro o 



CN 
O 



CJ 

r-i rH rH — 

V) H VD V o o 
invomcnrH^rvo^inrovo 



I 

M 

a 

(0 

e 

2 

cn 



I 

H 

a 

U) rH 

* cn 

ro (N 

tn cn 
cn in 

CN CN 
<J\ rr \D 

rnMn 
n tt in 

i-t r-t CN 



















I 

^1 










(u 




















X 










• r* 










2 co 










'O 




CN 




p~ 


co rr 




p~ 




€0 


CO 




•<r 




rH 


VO r- , 




ro 






CN I 










H 




m 




C\ 


— id 




in 




VO 


1 X 




o 




o 


m x 




ro 




«r 


(d • 










X 2 




in 




cn 


X ^ 




ro 




vo 


• p* 




o 




VO 


2 tn 




ro 




ro 


r^> 










co ro 




vo 




vo 


vo 




vo 




^« 


vo vo 




CO 




in 


cn p* 




CN 




m 


r-i 


in 








cn ro 


vo 


CM 




ro 


cn 


vo 


VO 




ro 


(N ^ 




p- 




in 


CN I 




CN 




ro 


H 


CO 








rH td 


*r 


<3« 




m 


cnx 


VO 


VO 




o 


r-i X 




vo 




cn 


CN •■ 




CN 




CN 


S 


o 








cn ^ 


CO 


O 




p* 


h in 


CO 


r- 




r- 


co ro 


ro 


co 




co 


H CO 




rH 




CN 


CN 


CO 








CN 


VO 


p- 




CO 


CN .— i 


CO 






cn 


p* 1 


ro 


p* 




ro 


rH M 


VO 


rH 


o 


CN 


rd 


cn in 




cn 




ox 


co m 


*V 


vo 


© 


O X 


p- <r 


*n 




cn 


vo • 


ro 


r- 




cn 


H2 


in 


H 


in 


H 




HO 




o 




CN 


p- cn 


m 


vo 


VO 


p* ro 




rH 


^» 


VO 


in r- 


ro 


VO o 




cn 


rH CN 


cn 


rH T 




rH 




cn o 



rH *T 

cn 

in ro 

rH VO 
CN 

CO 

ro <r 

rH P- 
O 
rH ^ 

CN 

CN VO 
rH ^ 

p» 
cn ro 
r- 

T O 

p- in 
o ro 

CN 

p* 

ro co 
o in ro 

CN ro rH 



CO 

ro 
—in 

I rH 
H 

h cn 

H CO 
OCN 
«J rH 

X 
• rH 

SO 

'r* 

r- 

ro cn 

i-H CO 
rH 



ro 

vo 
in *r 
tn cn 
co cn 

vo 
o m 
cn in 

OCN 

ro 
o vo 
cn in cn 
p* vo 
p- rH 

CN CO 

cn in 
p* ro co 

CO rH «T 

UO rH 

O 

in m in 
cn cn co 
cn ro 



in 
cn 
vo 



co 
vo 
ro 



cn 
*r 
vo o cn 

H H VO 

p- vo 

CN VO 

cn 
vo co 
in cn 

cnp* 

CO 

cn o 
ro ro 
co o CN 
rH VO 



rH Cn r— t 
CTtfN | 1 
OJ v H H 
ro rH fO S3 
X XI 

co cn x x 
r- h • • 
03^22 
nd — 

O CN 

r^nnH 
in o cn 

rH CN CN 
ro H 

(N ! HH 
VO H (tf fij 
rH (0* X X 

X • ■ 
CN -SS 
in s — » 

— cn o 

r-i r-i r-t m 

OHPtn 
m cn cn 



in 
r*» ro 

CN 

O 
m i-H 

in co 

CN CN 
CN 

m 
cn H 
in rH 
co cn v 

rH 

cn cn cn 
ro cn cn 

rO rH VO 
r-i rH 

cn 
wo cn 
cn vo cn 

OHH 
rH 

O ^ O 

in cn 

CO i— I CN 



CN 
ro 



vo 

CO 

cn 
ro 



CD 
CO 
ro 

cn 
vo 

CO 

vo ro 

cn H 
^ cn 
r- 
o ro 

cn 

m ro 
*r co 
r- 

O ro 
CO 

cn cn 
ro 

r- 

ro 

co r» 
ro cn 
vo 
in ro 
O 

^4 O 

ro CN 

O CN 

cn ^ 
cn in 

CN 
CO CN 
CN 

cn ro 

rH in 
CO 
VO rH CN 
VO O 

r*» vo p"* 
rH <<r 
vo 

CO rH VO 

I in vo 

I rH O VO 

> ro 
cn H cn co 
r-» -c cn 
in m vo in 
cn w 
vo o 

^ r-i h vo 
tn cn o 
rH ro cn 
co m ro 
co co 

in 
cn t?» co 
r-* ro ro co 
in rH ro 



I 

IJL 



co 
cn 
cn 



in 
vo 

vo 
H 



u 

CN— * 

o cn cn rH ro 
co cn cn co cn 

CN rH rH r-i 
CO 

CN O O O O 

vo cn cn o 

in CN CN ro VO r 



cn 

CN 

vo 



H 

cn 

CN 

ro 

co 
p- 

CN 
ro 

p* 

in 

rH 
ro 

P* 
CN 

vo 



CN 

in 



O rH 

I in cn 



H 

U 



U D — O 

^ H — O UUO< U U >-< — 

HHXUU'i.'UU O >> 0£ .« 



• «- t— \j \-t +*- ul* cw»*.e~» 

>— t-H^. _ — H H ^ «— < — t — — «— rH 



<: J) - 
<c «c «c 



i s c = 

17 ^1 X X £. 



< — 














O N 


H to ~ 








< O o •• ~ 






o u 


02 -X — < 






• 2 2 ~ 


H 2: o < o •• 






— 2 O U O (J 




o ~ 




<Zo:oUOHOEh 


— HO HQHUO 


cj>o 


H O U O — 






s u 


< too < o 


< < UU H — < U H 


ELKH H H 


UO 


0U02 H 


HUOOUw<u< 




U U 


CCUOH< 
— ^->^ U O 


f OOHcno — O 


UOU — CO —I-H < 




HM>«OUO*— r-l^ 


— ^^HfMHH — 


w »-t 


HH^ — — 


v>^»>H H M 


»-H I-H H H I V H 


v.: -j 




HHHHHOKKC 


E E ClClCXH 




w ~ Ij Qi ^ 


<c (3 o mi-i o 0 0 O 


u cn « o; u: « w to 




t-i c 'z a. 


i. ^ <c m c o u i; u 


xxxxxxxx 


X X 


x vj u -3 


t t- <y w a* a> 4> a- qi 



SUBSTITUTE SHEET 



WO 90/04788 PCT/US89/04778 






in 










r- 


ro 










O ro 


CO 


CN 




H rH 






CN 


rH 




m n 




00 o 




*r 




P* P- 


00 


H "C 


fN 


*y 




CN CN 


rH 


in 


ro 








o 


r* ro 


r* 


in 




rH rH 






fN 






rH rH 




r- 




rH 




p- r- 


H 


ri ro 


o 






CN fN 


o 


in 


ro 








in 


v ro 


r- 


m 




CO 00 


ro 




(N 


vo 




cn cn 




r*> cn 




o 




vo ro vo ro 


m 


rH r» 


fN 


*r 




CN rH CN rH 


o 


*r 


rH 






cn cn 


rH 


in ro 


r- 


p- 




cn ^i* cn ts* 


ro 


H 


fN 


o 




CO CO 




vo cn 




vo 




VO rH VO rH 


o 


H CN 


CO 


ro 




CN CO CN CO 


ro 


m 


CO 






in in 


o 


rH ro 


vo 


m 




f^trr*^ 


ro 


o 


CN rH 






vo vo 




vo *r 


P** 


rH 




vo vo 


<r 


rH 


co 


rn 




cn cn 


ro 


r-f 


vo 






CN CN 


<r 


ro 


vo 


in 




rH «C H *T 


fN 


Cn 




in 








in vo 


CO 


rH 




VO rH VO rH 


CN 


h m 


CM rH 


ro 




cn m cn in 


rH 


o 


cn ^ 






rH rH 




i-tro 


CN 






ro ^* ro 


CN 




CN ro 






ro ro 




in m 


o 


rH 




vo CO VO GO 


VO 


Hin 


rH O 


ro 




cn m cn in 


rH 


o 


cn «r 






r- p- 


CN 


cn ro 


rH 


VO 




ro ro ro ro 


CN 


p- 


cn in 


P- 




rH rH 




in 


o 




o 


cn cn en cn 


T* 


H ro 


cn co 


CN 






t 


O 


H CN 




irt 


S vo 


H 


ro ro 


CO 


ro 




r^ 


JZ 


cn 


rH 


ro ro 






fJU 


ro cn 


en 


ro 


Q 


co in co in 


A 


H H 


CN rH 


CN 


rH O 






<T> 


CN fN 


O 


CO Cn 


!q« *"* ^ 




«r fN 


r-- 


O 


ro VD 


O ro O ro 




CO 


H ro 


ro ro 






o 


ro VD ^ 


m 


rH 


fN 


vo in vo in 


rH 


H VO VO O O 


O CN 


ro m 


h r^rH 


P* 


CO r- O CN 


ID 


fN O 


ro ro 


rH 




O VD O 


ro vo 


^* ro ^* ro 




(N 


rH in 


vo cn ro 




O o 




cn en m 


cn in 


ro vo 


vo 


vo CO VO CO 






(N rH 


ro «3* 


HOHO 


M 


r- in p- cn rH 


ro 


co <c 


ro ro 


J3 


H rs *j* m 


m vo id 


CN 


cn ro CN ro 




o 


rH VO 


H CN 


ro 




jC 


MOO 


O vo 


ro *r 


ro 


in coin co 




H O V ^ CO 00 


CN rH 


rH VO 


rH ro rH CO 


s 


^ cn in h 


CO rH 


P"» 


o o 




CO (N ^frr 




CN 0\ 


rH ro H CO 


cn 


cn 


H ro 


HHO 


CN 


cn cn 


CO 


H ID ro 


r- id ro 


ro CN 


0\ rH 


ro in ro in 




rH CO H Cfi CO G\ <T 


Cn rH 


CO o p* 


rH O H O 


H 


w^ho fN cn fN 


rH in Cn 


o o 




cncN^^^cn^rNcop-* 


cn vo ro 


O ro O ro 


H 


r- 


rH in 


VO rH fN 


H 


H H 


O 


t t n 


P»- Cn Cn H in 


in cn 


CN *r CN *r CN CN 


cn 


ID VD 


m in ro 


O 


r- cn cn 


vo vo vo vo 




« fM O r* H w io fft fN 


in ro in 


rr co rr co in m 


m 




rH rH fN 


in cn in cn tt 


CO 


CN 


rH CO 


in rH «r 


rH 


rH ' rH 


vo 


H ^ 


ID H 




cn in vo 


vo vo 




Tior«HM3)q , HnHc^oJinr'inrNnfNnoo 


in 


omoHHninr^inc^ffi^c^-TinHcoHcoojfNHO 





CO 












ro * 








CO 




H 




r-s. 




ro 




*r 


ro 


CN 

ro 




en co 

VD VO 




^* 




^j* 




ro cn r** 




o 


CO 






o ro 




rn 








^ «l M 






» 


cn 




cn ro 

CO 




O 




ro 




P* CN O 




o 


e 






cn h 




p- 


td 


H 




rH ^J* CO 




ro 




CO 
CO 




CN fN 
*r ro 




o 




ro 




vo P* CN vo 




rH 


o 






vo cn p«- 




in 


p* 


cn 




H <Tk P* P*- 




ro 


CO ^» 

ro 


VO 
CO 




^» O CN 

oo ro 




^* 


r*» vo 


ro 




P** VD CN r*^ 




CO 


^ fN 






TJ« CO 1 






vo 


rH 




rH ro VO H 




ro 


ro *r 

CN 


cn 
r- 




^ cn X 
H CN E 




P*- 


P* ^ 


ro 




in o cn rd 




ro 


^ L 






^ CO A 




ro 




ro 




H H ^» 




ro 


P* *o 


CO 




V CO S 
fl (N M 






cn 


P-* 






o 




ro 




H O CN HP- 




rH 


rH 






«r in H 




CO 




CN 




HO rocnp*. 




CN 


rH CO 
O ro 


P- 
P^ 




V P> ^ (N 
P^ CN 




VD 


rH 


ro 




in cn cn cn p* 




P^ 








H vo cn co 




r- 




P- 




H cn cn in m 




CN 


~k 


cn 

VD 




ro in ^ fN 

vo H 






CO 


ro 




ro cn cn ^* i— i 


VD 


H 


ro *— • 






H vo ro | 


in 


p*- 


o 


o 




H in P*» CN H 


in 


CN 


cn co 

T P*» 


CN 

r-» 




ro CN ^* pC 

in h 1 




P* 


p*» ro 


CN 




ID CN CN in (OP* 


in 


CO 


fN 






co o cn Si in 


o 


in 


cn 






ro in H ♦ in 


fN 


CM 


o o 
<r o 


in 

CN 




cn ro o ^ S ^ 

tn cn 


^ 




r-» m 


CN 




p- in h o p- in 


cn 


in 


CN 






vo m h 


o 


CN 


ro 


ro 




fN p- cn cn ro 


in 


CN 


rH 
cn vo 


in 

CO 




H ro O ro CN 
vo CN 


ro 




cn 


rH CN 


cn rH r» r- in 


o 


cn 


CN 




o o H o cn o 


H 


cn 


VO 


vop-p»orocncncN 


CO 


rH 


ro co 


^•^•^rocnrorH^ 1 


CN 




rH P- 


vo 




CO 




O 


P- H 


H VO CO P* CO O CO 


in 


in 


rH 




vo p- m ^ cn in ro 


r- 


CO 


^» 


OvOCOP**J*COCOH 


p^ 


rH 


CN CO 




fN P- ro H ^ 


CN 




cn H 


ro 




CN 






rHcnr^r^cncoo^rm 


r-* 


P^tn rH 




^rrOCNrHCOP*0^9» 


cn 


vo in 


H 


in vo 


r-. in co vo h fN 


cn 


rH in CO 


Cn T rH fN rO rH TJ» TJ« 


H 




P- rH 


O 








cn in in rH 


rHrHfNOCNvocnocnvocn 


VO rH 






cn 


CNroroioorocovo 


*r ro rH <N 


rH 


ro 


ro in co "T p- vo m vo 




inTVOfNP*rOrHrOrHCNH 




in in 


CO 




rH in 





I 

u. 



vo m in cn in cn cn h ro o H co ro cn p- 
o ^* o o cn o cn go cn H^H^rvo^rinco 
oj^Noooonn voc^m^min v^enn 

HHvrnvmHVHNVOINHnHHHDH 



















U 














































UUH » 






< 










u 






— a u 




< < U — 






O 










o 


O 


— < sou 




OS OS o u 


u — 


— < 














u 


13UU17U 


O (J 0i o — 


u 


>* tn .i; h 


<o 


< o 










UOOHO 


u 


o 


H O U U O 


t j u a: L) 

o :-:uoo 


o 


h H <»: *. : 


-c o 


o < 


1 


U 




O 


ooo< < 




u 


u o e> o 


u 


oo ~-c 


H U 


H < 


E 


H 




o 








O O V o: ; — 
C- F-i *s — n 


< a o 


o 


wwl-. CJ} 


H U 


o o 


fU 


U 


H 


u 


o u o *c u 




M 


o www a 




1— I M r— w 


o ~ 


o — 




o 


H 


o 


HOUUO 


:c 


♦— » 




— - t-H r-» r-H - ' 


rH 


t-t M r < 1-1 


w rH 


w M 












• r 


Ci 


► • H H H H 


» • • C O r-. n 


CL 


O VI v« 


r-t M 


rH t-| 




r-t 


r-t 


w 


HHHHH 






^' (U c» o 


C. —4 -«H C 


c 


c c c c 




J= O 


O 


^H 


o 


a 


4j ai "i a) o 




c 


- « c c c 


w CTUT- — 






a cl 






C 




« 


« (0 CJ 

E c c r: c 
















— £ 


B 


E 







SUBSTITUTE SH^ET 



WO 90/04788 



PCT/US89/04778 



CN 






















Tp 


















in 




CO 


o 






















VD 
■H 








CN 


1 

H 


CO 




CO 
CN 




H 


m 








*p 


M 


CN 








in 












H 


CO 




CN 




CO 


on 








vo 


VT) 






CO 




cn 


rH 

r-» 








00 

cn 


ha 


CO 

cn 




r-» 

CN 




H 


CN 








cn 




cn 








cn 












<it 


CN 




o 




rH 


in 








rH 








cn 




CO 


in 
in 








00 
CO 


vp 
r- 


r* 
r- 




r- 

CN 




rH 


CN 








cn 




cn 








r* 














CN 




CN 




GO 


co 








cn 








rH 




CN 


tp 

in 








vo 

CO 


T 


CM 

CN 




O 
<N 




vo 


CN 








cn 


rH 


cn 








CO 












M 


CM 




CO 


in 


r- 


fN 








rH 








CO 


vo 


CN 


CN 








cn 


0) 1 


VD 




vo 


VD 




in 








r> 


rd H 


O 




CN 


Tp 


H 


fN 








m 




CO 








f) 












. h 


<N 




CO 


CO 


rH 


cn 








m 


2 0) 
— rd 






vo 


Tj« 


(N 


in 








00 


in 




vo 


vo 




CN 








r*» 




en 




CN 


TP 


10 


CN 








m 


CO • 


o 








VO 












rH2 
CN » 


fN 




CN 


o 


o 


m 








CN 






cn 


CO 


CN 


CTi 








r*» 
r- 


cn 
in on 


CN 

cn 




CN 
CN 


co 
co 


CN 


rH 








cn 


tp cn 


o 








O 












cn Tp 


CN 




rH 


CO 


O 


VO 








r- 


H 






cn 


vo 


CN 


VD 








cn 


CO 


TT 




rH 


CO 




VD 








vo 


vo CO 


in 




CN 


CO 


r- 


rH 








cn 


VO CO 


vo cn 








r* 












VO *P 


in h 




cn 


CN 




co 








o 


rH 


in 




rH 


CO 


H 


CN 








CN 


rH 


tp r*- 




CO 


r*» 




VD 










«— iVO 


vo 




rH 


CO 


co 


rH 








CN 


1 rH 


tn co 








tp 














O rH 




<N 


H 


vo 


cn 




CO 




tp 


o 


(N 




CN 




H 


o 




rH 




m 




TP GO 




r- 






in 




O 


CN 


CN 


— ' 1 


m 




rH 


cn 


vo 


t-H r- 




Tp 


O 


CN 


«P M 


cn co 








cn 


o 






in 




CN M 


O rH 




o 


cn 


tp 


tp cn 




rH 




cn 


VO H 


in rH 




o 


rH 


rH 


r- tp 




O 




in 


rH CD 


co cn vo 




vo 


r-» 




tp 




m 


r- 


00 


(0 


CNO 




rH 


CN 


CNtp 


rH r- 




cn 


cn 


rH CN 


— X 


o m vo 




CN 




m vo 


H 






cn 


o 


1 ■ 


H rH 




TP rH 


cn 


cn cn 


cn cn 




o 


CN 


vo r- h 2 


CO CO 




r- cn 


in 


rH TP 


co tp 




m 




*P tP M ' — ' 


CN P^ <N 




in tp 


CN 








o 


tp 


vo 


HtP 


CN VO 




rH 


CN 


VO Of 


rH VD 


o 


m 


in 


rH VO 


0) «P 


tn co co 




TP O 




r> in 


o 


m 




o 


VO 


fd rH 


f>- rH 




r* cn co 


CN 


iH CO 


Cn rH 


iH 


tp 


H 


o vo jC *r 






vo cn in 


tn 


rH tp 


CO Tp 


rn 


m 








(N in CN 




TP TT TP 


CO 




m 




TP 


Tp 


m 


2 — 


rH m 




rH 


i-H 


in vo 


rH in 


m 


CN 


o 


rH Cn 


~ 1 


cn cn o 




O 




O VO 


VO 




in 


CO 




Cn rH rH 




co cn co 


cn 


cn tp 


tp o 


cn cn vo 




in vo *j» w 


cn r» r» 




CN rH O 


CO 


XT 


CN tp 


CN TP rH VO ■ — . 


cn r** 


C"> TP TP M 


rH CN VO TP 




cn tp tp 


m 


cn 


o 




m tp «h l 


m <n 


O 


rH 0) 


VO rH 




rH 


rH 


CN O 


rH rH 


H H fN rH 


r- vo 


rH rH 


fd 


Cn rH Tp O 


in 


. — . co r- 


CO 


vo co 




O 


co x 




cn TP JS 


VO CO 


CN 


t tp rH CO in 


Tp CA rH 


tp 


rH Cn 


o o in cn ♦ 


O fN 


rH cn 


CN • 


vo tp tp 


CO 


E un m o r- 


cn cn vo 


r- tp 


Tp rn 


CN O CO vo 2 


in tp 


in Tp o s 


rH CN m TP 


'TP 


rj in CN CN CO 


O rH TP 


cn 


VD 




in VO rH — 


vo m 


CO 


rH — 


m cn 




*0H rH 


rH rH 


in (N 


cn co 


in f-n f o 




m 


in rH CO O 


in 


' CO VO TP 


vo 


in 


o cn cn m p- 


in o \d on o cn 


crtTpi^vooTprHtnr^r^Gor^vDr^inrHr^r*-cooorH 


o co 


inHHinHvo^fMnr^tn 


cn co 


TPomTpor^fNrHr 


OCNCNcOTPrHrHCOVOincnCN 


*p tp 




iHTpVO^TpHiniHTPCNCOr^invOrHCNCOCNcnCOCNCN 













o 




U 










o 




CJ 




H — 














!> 




O - u 














U 




2 H 








u 






.. u 




i& » — CJ H 






u 


o 




u 




< — — — — 


2 — a 2 




o 


u 


u 




CJ 


H O^U 




U<UU2 




H 


% 


u 


<r r. u % < u o ^- h 




U KD 1 H 


CJ CJ H CJ CJ ~ ~ 


<UHUZ 








o 




CJ 


<t/l E»C 


U < •< CJ S < O 


CJ < CJ 2 




(J 


tj) 


o 




CJ 


H CJ U CJ 


< H H CJ ^ CJ CJ 


— H CJ CJ < 








u 






o u t; cj 


HU<UUUO 


>— i CJ fX — ' < 




rH 








rH 






^ H ' rH C 


5 


h-t 








VO 


— M M rn 




>— ' hH >— » w 


MH 


( 


1-4 




h (J v M X m h h h n 


CA 


t-H tu Ci>* »i 


CDmhhhhw 


^ t-H h-4 r-i t-t 




c 


tz 




Ci.— ( q; 3 3 3 <g r? 




(O M *C 




J= *C O C C 


JJ 




-H 




v t : ; W 4 ^ ; . ;> (0 ^ 




U O Cv- 


c z^. tn a> *-> . " 












- c q. c. a. ;-i c-i 




W 11 »; 


O t'l 0) l'; l«i 4- - 


- -p ^ e e 





C5 
O 

< - 
2 — 
2C9 
2< 
2U 
2U 
^ Eh 
U U 
U — 

m r*» — -» 
-2 as u 

^ 0 CDO 

u u 
u - 

o — — — 

oo < w 
h<u a 

m 2 O w 
JC H CJ 

tn u H - 

CO CJ * 

H D CJ 

^co G U 

U 0 u 
CJ o 
EH a) 

U OH 
CJ fd 

< —Eh g 

— H < W 
M < CJ 

2 CJ) CJ - 

WHHU 
SX < 0 CJ 
*— ' 0 CJ 
CO 
*-rd 2 
Eh *— I ,2 
U U —2 
H U2 

< -CJ 2 
CJ *~»CJ U 

<uuu 

^CJ CJ o 
H < CJ CJ 
M 2 

HHHH 

encj ^-h 

J3 U fd<r4 

*-*vo v 
<C cn *— 

< 7 CJ CJ 
O w O < 

<CJ 
H 2CJ 

— — O CJ 

H CJ 

3 H HH 

Ui 2 H fd 

fd 2 -U CO 

2 W 

-2 e - 

^*2 ^» 
U2 vcj 
O < ^CJ 

HOOOCJ 
CJ CJ CJ 

— X u — u 

CO 4J < H U 
rH W — ' H (J 
H U — 
Cb 3 fd H . 
U) ^rH tO (0 

ro ~ e e 
a - H 

^< — cj * 

U2UH — 
UHUUU 

ucj<o< 
cjcjeKcj 

CJ wCJ CJ o 
CJ M CJ — H 

— H win CJ 
HUH 

fd 4J C (0 M 

a, to a to o 

^l^^cj - 
u<uu- 

< < CJ CJ CJ 
<CJ<3h 
H O Z O O 

OH UU< 
o —CJ 

r-« M wM — 

H CD H H M 

^ a. in JJ 

»*- to to w uj 

C Xr <tf 1h f/ 



I 



SUBSTITUTE SHEET 



WO 90/04788 




PCT/US89/04778 




mo — v 

lit 
COOO-. 



CLCL clq_ 
££!£ 



SUBSTITUTE iJHEET 



WO 90/04788 , PCT/US89/04778 




CO 

CO lO 



i 

CN 



CN CN 

—I ^ 

OL — J 

Qu Ol 

_C -C 

CO to 

D 3 

C C 

EE. 

^ ^ S 

CO O O 

CO r— 

I I t 

- OJ N 

r- ^ O 




-r — 1 — I 
?h a a 

CD a. o. 
an 



SUBSTITUTE SHEET 




Q. jz r. jz n 



SUBSTITUTE SHEET 




< O ■ X 



SUSSTITUTE SHEET 



WO 90/04788 / PCT/US89/04778 




SUBSTITUTE SHEET 




X X 

CD CD 
a a 

A u 



ei ioc 




SUBSTITUTE SHgET 



WO 90/04788 PCT/US89/04778 




SUBSTITUTE SHEET 



20 
18 
16 
14 
12 
10 
8 
6 
4 
2 
0 
-2 

32 
30 
28 
26 
24 
22 
20 
18 
16 
14 
12 
10 
8 
6 
4 
2 
0 
-2 




PCT/US89/04778 




11 12 13 14 i; 



o VT 
□ hPRL 



J I I I '''''I'll' 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

DAYS 

FIG.— 22 



SUBSTITUTE SHEET 



WO 90/04788 / PCT/US89/04778 



GH ANALOG BIDPDTENCY IN RATS AFTER 8 DAYS OF TREATMENT 



2,8 r 




Kd MUTANT/Kd WILD TYPE 

FIG. — 23 



SUBSTITUTE SHEET 




SUBSTITUTE SHEET 




PCT/US89/04778 



Binding Determinants for hGHr 




FIG.- 25 A 



Binding Determinants for hPRLr 




SUBSTITUTE SHEET 




SUBSTITUTE SH5ET 




SUBSTITUTE SHEET 




-30,000 -, , , , 

190 200 210 220 230 240 250 

Wavelength (nm) 
FIG.-28A 




250 260 270 280 290 300 310 320 



Wavelength (nm) 
FIG.-28B 



SUBSTITUTE SHEET 



PCT/US89/04778 



< CO 

a: _i 
-J > 



&:*:v:-xv£-:&tt-x 

OS Q 

I I 



i a 

i o 

i or 

i <c 

< <c 

i CD 

i CD 

w ::,i;vA:":::vr.^::- 



-I — I 

Oct 



—I m 
00 2: 

I — <c 

► LU O 

GEE) 

► CO LU 









-0 


>.-*".v\: 




LUCO) 


CO 


1— 




=) 




CEH) 

CO I 

(MS) 

o ^ 



GEE 



CEi) 

> I— I 



S co 



?=5 



0 

CM 
I 

CD 



SUBSTITUTE SHEET 



'N I fcKNATIUNAL StAKLH KtKUK I 

International Aoplic.it.on No. JT/US89 / 0 47 7 8 

I. CLASSIFICATION OF SUBJECT MATTER (it several classification symbols apply, indicate all) ' 

According to International Patent Classification (IPC) or to both National Classification and IPC 

. IPC -(5): GOiN 33/53,31/00,1 33/543, 33/567, 33/566 

U.S. CI: 435/7; 436/501, 504, 518, 548 

II. FIELDS SEARCHED 



Minimum Documentation Searched 



Classification System 


Classification Symools 


U.S. 


435/7; 436/501, 504, 518, 548; 935/79, 81 




Documentation Searched other than Minimum Documentation 
to the Extent that such Oocuments are Included in the Fields Searched * 


CHEMICAL ABSTRACTS SERVICE ONLINE, BIOSIS PREVIEWS, 
AUTOMATED PATENT SYSTEM 



III. DOCUMENTS CONSIDERED TO BE RELEVANT » 



Category • 



Citation of Document. " with indication, where appropriate, of the relevant passages « 



Relevant to Claim No. 13 



Science, Volume 244, issued 1989, 
CUNNINGHAM, B.C., ET AL, "High Resolution 
Epitope Mapping of hGH-Receptor Interactions 
by Alanine-Scanning Mutagenesis", 1081-1085. 

Science, Volume 243, issued 1989, 
CUNNINGHAM, B.C., ET AL, "Receptor and 
Antibody Epitopes in Human Growth Hormone 
Identified by Homolog-Scanning Mutagenesis", 
1330-1336. 

Biochem. Biophys. Res. Coramun., Volume 13 5, 
issued 1986, SOUROUTON, M.C. , ET AL, 
"Localization of a Highly Immunogenic Region 
on the Acetylcholine Receptor 
Alpha-Subunit", 82-89. 



1-13,16-3] 



1-13,16-31 



1-13,16-31 



* Special categories of cited documents: * 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international 

filing date 

**L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use. exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



"T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of oarticuiar relevance: the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step 

"Y" document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

M 4" document member of the same patent family 



IV. CERTIFICATION 


Oate of the Actual Completion of the International Search 

02 February 1990 


Oate of Mailing of this International Search Report 

6 5 MAR 1990 


International Searching Authority 

ISA/US 


Signature of Authorized Officer 

KAREN I. KRUPEN 



FormPCT/!SA«10(MCO^dino*)(FWv.n-a7) 



International Application No. 



PCT/US89/04778 



III. DOCUMENTS CONSIDERED TO BE RELEVANT (CONTINUED FROM THE SECOND SHEET) 



Category ■ 



Citation of Document. with indication, where appropriate, of the relevant passages | Relevant to Claim No 



Endocrinol., Volume 121, issued 1987, 
WERTHER ET AL, "Localization and 
Characterization of Insulin Receptors in Rat 
Brain and Pituitary Gland Using In-Vitro 
Autoradiography and Computerized 
Densitometry, 156 2-1570 . 

Endocrinology, Volume 107, issued 1980 
MILLS, T.B. ET AL, "Fragments of human 
growth hormone produced by digestion with 
thrombin: chemistry and biological 
properties", 391-399 (Sec Afe*w*, is-sshh) 

Chemical Abstracts, Volume 108, no. 11, 
issued 1988, (Columbus , Ohio, U.S. A) B. C. 
Cunningham, "Improvement in the alkaline 
stability of subtilisin using an efficient 
random mutagenesis and screening procedure", 
Abstract. 



1-13,16-31 



1-13,16-31 



1-13,16-31 



Form PCT/tSA/210 (extra sheet) (flav.l 1*S7) 



International Application No. p CT/uS 8 9 / Q 4 7 7 8 



FURTHER INFORMATION CONTINUED FROM THE SECOND SHEET 



OBSERVATIONS WHERE CERTAIN CLAIMS WERE FOUND UNSEARCHABLE * 



This international search report has not been established in respect of certain claims under Article 17(2) (a) for the following reasons: 
1.Q Claim numbers because they relate to subject matter^ not required to be searched by this Authority, namely: 



Claim numbers because they relate to parts of the International application that do not comply with the prescribed require- 

ments to such an extent that no meaningful international search can be carried out 1 3 , specifically: 



3. □ Claim numbers , because they are dependent claims not drafted in accordance with the second and third sentences of 

PCT Rule 6.4(a). 



VI.EI OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING * 



This International Searching Authority found multiple inventions in this international application as follows: 

(See Attachment) . 



As all required additional search fees were timely paid by the applicant, this International search report covers all searchable claims 
of the international application. 

2.Q As only some of the required additional search fees were timely paid by the applicant, this international search report covers only 
those claims of the international application for which fees were paid, specifically claims: 



3-0 No required additional search tees were timely paid by the applicant. Consequently, this international search report is restricted to 
the invention first mentioned in the claims; it is covered by claim numbers: ^ — 13 and 16~ 31 

4.f~| As all searchable claims could be searched without effort justifying an additional fee, the International Searching Authority did not 
invite payment of any additional fee. 

Remark on Protest 

[] The additional search fees were accompanied by applicant's protest 

Q No protest accompanied the payment of additional search tees. 



Form PCT/1SW210 (««ptomantai sheet 0 {fev. 1 M7) 



PCT/US89/04778 

ATTACHMENT TO PCT/ISA/210 

Part IV. Before #1, Observations 



I. Claims 1-13 and 16-31 are drawn to a method for 
identifying unknown active domains in the amino acid 
sequence of polypeptides classified in class 436, 
subclass 501. 

II. Claims 14, 15 and 32-64 are drawn to a method of 
forming a growth hormone variant and the growth hor- 
mone variants produced classified in class 530, 
subclass 350. 

III. Claims 65-79 are drawn to human prolactin hormone 
variants classified in class 530, subclass 399. 

IV. Claims 80-83 are drawn to human placental lac- 
togen variants classified in class 530, subclass 399. 

V. Claims 84-86 are drawn to DNA sequences and 
expression vectors and hosts classified in class 536, 
subclass 27. 



